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K AY LOCK. has become the Symbol of Leadership - 


All-metal self-locking nuts 


based not only on past performance, but on advanced 
development that provides tomorrow’s parts today. 


APPROVED FOR ALL 
Recognized Aviation Standards 


This One Kaylock Hex Nut meets the requirements of the 
New National Aircraft Standards: NAS 679 Low Height 
Nut, NAS 1021 Regular Height Nut, NAS 1022 Shear Nut; 
also approved for all three Air Force-Navy Standards: 

AN 363 High Temperature Nut, AN 364 Shear Nut, 
AN 365 Standard Hex Nut. 4 4 


For more information, write for our catalog. » 


The Kaynar Company ¢ Kaylock Division, Dept. CE, Box 2001 Terminal Annex « Los Angeles 54, California ©1957 
Canada Distributor: Abercorn Aero Ltd., Montreal 





3 examples of 
AIRBORNE WIZARDRY 


with important — 
roles ahead MORTORLANE, 


Talk about ingenuity in action—here are two planes guidance, structural plastics, radar structure or com 


that unroll like rugs, fly away like magic carpets! And plete aircralt—the 
ralt ve avds the haoentistialt } and fae ies 


nat ern nee of Goodyear 


a helicopter weighing less than 300 pounds that brings Aire 


reality to what have heretofore been flights of fancy Goodyear Aucralt Corporation, Akron 15, Ohio 


These are common-sense developments of Goodyear . . ‘ - 
Theyre doing big things ar 


\ircraft Corporation—born of plenty of imagination 


and sharp inventive skills—examples of unusual aircraft z 
designed by Goodyear Aircraft to meet military require- GOoobD - EAR 


ments, such as courier liaison, observation, command 


or any of several others in a given tactical situation ; 4 RCR 


Whether it be in the production of rockets, electronic 


Plants in Akron, Ohio, and Litchfield Park, Arizona- Rewarding ¢ 





Another 
famous 
plane 


PROVEN IN SERVICE 


Today the famous Dornier DO-X is a fond memory of the “‘good 
old days”’ of aviation. But even in 1931, over a quarter of a century 
ago, Rockbestos wire and cable had earned a proven-in-service 
reputation 

Tk day Rockbestos can look back on 39 yeors « f devel: ping and 
manufacturing quality wire and cable, and a | ng history « f close 
association with the aviation industry 

Rockbest has continually produced high temperature wire which 
meets the exacting standards « f modern airplanes both military 
and commercial 

Rockbestos will continue to develop wires to meet the aircraft in- 
dustry's needs. Find out just how Rockbestos can help solve your 
high temperature wiring problems. Write, wire or phone for com. 


plete specifications and application information 


ROCKBESTOS PRODUCTS CORPORATION 


AIRCRAFT Wine NEW HAVEN 4, CONNECTICUT 
NEW YORK «+ CLEVELAND «+ DETROIT + CHICAGO « PITTSBURGH 


ST. LOUIS + LOS ANGELES «+ ATLANTA «+ DALLAS « OAKLAND « SEATTLE 





AVIATION CALENDAR 





Aug. 19-21—Cryogenic Engineering Confer 
ne Boulder (Colo Laboratori Na 
tional Bureau of Standards 

Aug. 20-22—Bendix-Scintilla International 
Ignition Conference, Sidney, N. 

Aug. 20-23—Western Electronic Show & 
Convention, Cow Palace, San Franc 
Calif 

Aug. 26-28—Ga Dynamics Symposium 
Transport Properties in Gases at High 
Temperatures and Pressures Techno 
logical Institute, Northwestern Univer 
itv, Evanston, I] 

Aug. 28-30—Pacific General Meeting, Amer 
ican Institute of Electric Engineers, Pasc« 
Wash 

Aug. 31-Sept. 1—Midget Airplane Races, Ft 
Wayne, Ind 

Sept. 1-15—Sixth International Acronautical 
Conference, Royal Aeronautical Socicts 
ind Institute of the Acronautical Science 
Folkstone and London, England 

Sept. 2-8-1957 Flying Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England 

Sept. 3-14—l1th General Assembly, Inter 
national Union of Geodesy and Geo 
physics, in conjunction with Interna 
tional Geophysical Year, University of 
Toronto, Canada 

Sept. 7—Second Annual Convention of th 
OX-5 Club, Hotel Phillips, Kansas City 
Mo 

Sept. 8-13—Second Annual Course on In 
vestment Castings, Massachusetts Insti 
tute of Technology, Cambridge, Mas: 

Sept. 9-13—Annual General Meeting, Inter 
land Auditorium, Cleveland, Ohio 

Sept. 13—Third Pacific Area National Meet 
ing, American Society for Testing Ma 
terials, Sheraton-Palace Hotel, San Fran 
isco Calif 

Sept. 14-15—Mecting of Antique Airplane 
Assn., Ottumwa, la 

Sept. 15-1957 Garden Party and Flving 
Display, Royal Acronautical Society, Wi 
lev Acrodrome, Weybridge, England 

(Continued on page 6) 
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DOUGLAS 
pc-8 


JET TRANSPORT 


! 
GENERAL LABORATORY ASSOCIATES, INC. 


Norwich ( New York 


GLA 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 
WEST COAST SALES & SERVICE, 3903 Warner Blvd, Burbank, Calif, Victoria 94390 
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Cherry 
Aircraft . 
Lockbolts 83h 


Hotel, Kan 


o Sept WOct. 5 
Au ift 
Provide < 
\utomotive 
dor, Li Angel 
4 Oct 2-4—1 ith Annual \I 1 
c1en Forum, National Business Aircraft 
Cosmopolitan Hotel Denver, Cok 
Oct. 5—First Annual Award Banquet » 
iety of | \perin ntal Test Pilots, B I 
Hilton Hotel Lo Ange le 
Oct. 7-9—13th Annual National | 
Conteren Chicago, Il 
Oct 7-10—Triennial Inspection I 
Flight Propulsion Laboratory, Cleveland 
Oct. 7-12—Fighth Annual Cong Int 
national Astronautical Federation, Bat 
lona, Spain. For details write: IAI 
Lowell Rd.. Concord, Ma 
Oct. 8—Tenth Annual \irpe rt Devel 
ind Operations Conferen On 
Hotel, Svracu N.Y 
Oct. 9-1]1—National Fall Conventior 
icty for Experimental Stre Anal 
Corte Hotel. San Diego, Calif 
Oct. 10-11—National Noise Abaten 
posium, Sherman Hotel, Chicage 
Oct. 21-22—Canadian Aecronaut 
tute-Institute of the Aeronaut 
Meeting, Montreal, Canada 
Oct. 21-23—Conferen on nev 
rents in the field « powcr " 
Society of Mechanical Engineers, Amer 
Hotel, Allentown, Pa 
Cherry Aircraft Lockbolts* Boe Cherry Aircraft Lockbolts are Oct. 24-25—Fourteenth Annual Display, Ait 
Dee... weight—give higher available from complete stocks raft Electrical Equipment, Aircraft Ele 
clinch than riveta—more uni- in a wide range of diameters, rical Society. Pan Paciff Auditorium 
form clinch than nuts and grip lengths and head styles Los Angeles. Calif 
bolta—combine advantages of in alloy steel and aluminum Oct. 28-31—Second Winter Meeting, Amer 
both—eliminate disadvan- alloy. on Macless Garicty. Hensy Baden tf 
tages. tel N.Y 
Oct. 28-29—Third Annual Meeting, A 


b> For data on Cherry Lockbolts, iation of the U. S. Army, Sheraton-Park 
Se Cherry Aircraft Lockbolta are write for bulletin TCL-111 to Hotel, Washington, D. C 
designed and produced to meet Townsend Company, Cherry Oct. 28-30—Annual Fast Coast Conferes 
specifications and require- Rivet Division, P.O. Box on Aeronautical and Navigational F] 
ments of the aircraft industry. 2157-N, Santa Ana, Calif. tronic Fifth Regiment Armor Balt 
more Mid 
"Licensed under Huck potents RE 22,792, 2,114,493, 2,527,307, 2,531,048, 2,531,049 and 2,754,703 Oct. 28-31—National Industrial Packa 
& Handling Exposition, Atlant Cit 


Y RIVET DIVISION t."30-Aviation | Ele« 
CH Oct 30—Aviation Electrical FEquipn 


Display, U. S. Grant Hotel San Di 


SANTA ANA, CALIFORNIA Nov. 5-7—Joint Military-Industry Guided 
Missile Reliability Symposium (limited 


to those with Secret security clearan 


‘Townsend Company Naval Air Missile Test Center, Pt. Mug 


Nov. 68—Third Annual Symp m 
ESTABLISHED 1816 @ NEW BRIGHTON, PA. Aeronautical Communications, Hotel 


Utica : } 
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GROWTH IN PRODUCTION POWER 





C+ Temco Gh 


Growth — in production and technical computing 
capacities, for example—tells the Temco success story. 


Through the acquisition of new and advanced 
production machines, such as six large Bullard turret 
lathes installed recently, Temco'’s manufacturing 
capabilities have increased manyfold during the past 
few years 


Analog computing equipment, capable of saving 
thousands of engineering man hours, has been added 
to meet the needs of Temco’s expansion in research 
fields 


AIRCRAFT CORPORATION e Dallas, Texas 


tells the. story 


Csreater productivity is a clear index to Temco 


growth in engineering skills, increasing contracts and 
Significant progress in the ce velopment of Temco 
designed weapons system The engineer seeking 
the challenge of a growing organization the pre 


tige of a soundly established ompany will find 


ga 


Mr. JOE RUSSELL, Engineering Personnel 
Room 103-L, Temco Aircraft Corp., Dallas, Texas 


his opportunity at Temco! 


Please send me complete details of the Temco story 
of unusual opportunities for experien ed engineers. | 


am especially interested in 


NAMI 


ADDRESS 





“COMPLIMENTARY COMPANY” 


lo paraphrase the old adage, a product is perhaps 
best known for the company it keeps. Today, 
Narmco-developed structural adhesives and lami- 
nating materials are essential elements in virtually 
every major military aircraft program throughout 
the nation. 

It is not surprising that Narmco products are 
uniformly preferred by leading U. S. and Canadian 
airframe and missile manufacturers. Narmco’s record 
of supplier dependability ...of engineering and design 
know-how...of production -line-to-flight-line tech- 
nical field service...of recognized leadership in 
organic structural materials development... all these 
contribute to this industry-wide acceptance of prod- 
ucts bearing the trade names Metlbond®, Conolon®, 
and Narmtape”. 

Flight service records on operational aircraft, 
extending back more than a decade, confirm the 
integrity and dependability of Narmco structural 


adhesives and laminating materials. Such records 





explain the confidence with which airframe and mis- 


sile manufacturers select Narmco products when 





designing high performance air weapons of tomorrow. 


Narmco technical field representatives 
throughout the United States and Canada can 
assist in solving your structural design prob- 
lems quickly, efficiently and economically. For 


immediate assistance, write, wire or telephone... 


PIONEERING THROUGH RESEARCH 


NARMCO RESINS & COATINGS CO., Dept. 28, 600 Victoria Street, Costa Mesa, California 
Los Angeles Seattle Fort Worth Dayton Tulsa Philadelphia Toronto 





Oil's cool on the Verto! H-21 Transport Helicopter 
with HARRISON on the job! 


Fahrenheit’s right every flight... with Harrison on board! 
Harrison oil coolers keep vital temperatures in check on 
transmissions and engines . . . allowing ‘copters to 

fly faster, farther and carry heavier payloads than ever before. 
These oil coolers are compact, save weight and space. 

They're specially designed to do the job and do it better. 
You'll find Harrison handling the heat in every line of 
industry and defense .. . from hydraulic presses to 

supersonic jets, That's because every Harrison 


Harrison oil coolers level heat , ; : 
product is backed by over 46 years’ experience in producing 

for all kinds of aircraft — : : 

from small private planes 

to intercontinental bombers. a cooling problem, look to Harrison for the answer. 


top-quality heat-control equipment. If you have 
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source of aircraft 
rolier bearings 7? 


Pl vari_nacpany: 





wHy 2 . 


HYATT HAS MORE EXPERIENCE: As America’s first 
7 and foremost cylindrical roller bearing builder, we're the 
acknowledged leader in the field. Our extra “know-how” means 


extra help in solving tough temperature and speed problems. 


HYATT HAS THE TOOLING: It’s one thing to produce a 
successful prototy pe—but something else again to reproduce it in 
quantity. We have the tooling and electronic controls 


to assure you prototype quality on a quantity basis. 


Another ©) HYATT HAS AN OPEN MIND: We're glad to explore new and 
unorthodox bearing designs proposed by aircraft engineers. 


contribution We'll pool our skill with yours to solve the problem. 


Remember—when you've got to break a “bearing barrier,"" you can 


get MORE help from HYATT! For size ranges and load ratings of HY ATT 


progress ; 
Precision Aircraft Bearings, request Catalog A-56 from Hyatt Bearings 
Division, General Motors Corporation, Harrison, New Jersey. 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 


to aviation 








OFF THE DRAWING BOARD...INTO BEING 


The future is being shaped today on the 
drawing boards at Bell Aircraft. Impor- 
tant developments in such fields as guided 
missiles, aircraft, inertial guidance, nucle- 
onics, rocketry, electronics and helicopters 
are advancing steadily. 

The results of Bell's continuous research 
programs and progressive, straight-line 
thinking are reflected in such current re- 
alities as the GAM-63 Rascal, a long range 
strategic air-to-surface guided missile built 
for the USAF—the automatic Aircraft 
landing system, for the Navy, Air Force 








and commercial application —the XH-40, 
first helicopter with turbine power—and 
the recently unveiled X-14, a new type 
aircraft that takes off and lands vertically 
but flies like a conventional jet. 

With such major developments to its 
credit, a keenly creative, active organiza- 
tion like Bell Aircraft works confidently 
toward future contributions both to na- 
tional defense and civilian industry —and 
to proving again and again that the surest 
way to get an idea off the drawing board 
and into being is to assign the task to Bell. 


BUFFALO N.Y. 


DIVISIONS AND SUBSIDIARIES OF BELL AIRCRAFT CORPORATION: AIRCRAFT, AVIONICS, GUIDED MISSILES, 


RESEARCH & ROCKETS DIVISIONS; BELL HELICOPTER CORP., HYDRAULIC 


MESEARCH & MANUPACTURING CO 















| ‘ee. - 


Trimming vital years from the 
nation’s aircraft development 
program, A-C equipment is aid 
ing in research by the USAF's 
Wright Air Development Cen 
ter, NACA's Langley and Mof 
fet Fields, and major producers 
of aircraft and engines 





AEDC Consulting Engineers: 
Sverdrup & Parcel, ina 


Be)’ s-\cemal-) am icelalii-je-me)millelal: 





Allis-Chalmers 
Compressors 


develop supersonic and 
hypersonic air speeds to 
test planes and missiles 


Flight conditions at two, three, ten times the 
speed of sound are duplicated with scale models 
and for full-size jet engines at the U. S. Air 
Force’s Arnold Engineering Development 
Center, Tullahoma, Tennessee. 

This photo shows some of the Allis-Chalmers 
equipment used to whip up these tremendous 


air speeds 


Axial and centrifugal compressors with a 
combined rating of four and one-half million 
cubic feet of air a minute...driven by 300,000 
horsepower of electric motors, with all neces- 
sary power transformers and control equip- 
ment, are among the drive systems installed in 
the Center’s three laboratories. 

Allis-Chalmers furnishes axial flow, centrif- 
ugal and rotary compressors for all wind- 
tunnel and engine test applications. 


Other Equipment Available to Simplify Engineering 


Allis-Chalmers also builds transformers, control, switchgear, motors, and unipolar gener- 


ators for use in wind-tunnel and test facilities. For information, contact your nearby A-C 





office or write Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin 





ALLIS-CHALMERS 
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ACT CAAT OWN... 


Rotary Actuator Model 1524 

Motor: 400 cycle 115V. single 

phase thermal protected explosion proof Western Gear 
motor; 10,000 RPM output speed; meets 
MIL-M-7969A specs. Actuator provides 100 RPM 

at 50 inch pounds normal rated load, 150 inch 

pounds maximum starting load. Available with limit 
switches to control number of revolutions of output 
shaft and slip clutch to provide for overload 
protection or prevent damage to driven 

equipment. Actuator meets MIL-A-8064 and 
MIL-E-5272 specs. Is equipped with emergency 
crank for hand operation. Can be supplied with 

AN connector. Total weight 3%4 Ibs 





HERE’S WHY YOU SHOULD 
INVESTIGATE Wesrern Gear 


Western Gear is one of the nation's foremost 
manufacturers of actuators and as such has 
designed thousands of units. In many cases 

prototype models exist which lend themselves 
to economical modification and production. 
The ‘‘plus” factor is that they are actuators 

of proven design! 


e Since IS&88 


"The difference is reliability” 


Wesrern Gear 


PLANTS AT LYNWOOD, PASADENA, BELMONT. SAN FRANCISCO (CALIF 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 


ROTARY — 


LINEAR 


Linear Actuator Mode! 1965 
Electromechanical ball bearing 

jackscrew powered through 
reduction gear box by 26 volt totally 


motor. Provision on gear box 


enclosed D.¢ 
for manual operation through flexible 

drive shaft. Integral with unit are limit switches for 
accurate positioning and non-jamming mechanical 
stop at extend position of jackscrew to absorb 
full output of driving motor. Linear travel under 
normal operating load of 450 Ibs. over a maximum 
operating stroke of 14.92 inches ts 2.00 inches 
per second minimum, 3.00 inches maximum. Equipped 
with manual control system with provision for 
emergency hand crank operation. Weight is 12 Ibs, 5 oz 
This actuator is typical of a wide range of linear 
units capable of axial thrust loads from 
100 to 100.000 pounds 


Call the Western Gear man now for consultation 


on any problem involving motion or torque 





Glenn Maime « WESTERN GEAR CORPORATION 
P. 0. BOX 182, Lynwood, California 
Western Gear man 


Send name and address of my nearest 
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Title 
Company 


Address 
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OF FUEL VALVE FOR 
THE LOCKHEED ELECTRA 


™y 
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Lockheed issued this challenge: the wing configuration of “Electra” called for an 
entirely new concept in immersible fuel control valves. In open competition with other 
valve manufacturers, General Controls met this challenge head-on and was 

selected because of its volume production reputation and design superiority. The 
advanced General Controls design best met Lockheed’s requirements—in operating 
characteristics, unique accessibility for simplified maintenance and dependable 


performance under all operating conditions 


AV-16 motor-operated fuel Now all fuel lines are routed through the integral wing tanks, saving valuable space 


valve. “Electra” has 5 to for vital engine controls. The valve actuator can be removed for service without 


control cross-feed 
disconnecting fuel lines or draining tanks. 


l It is this ingenuity that causes important aircraft manufacturers like Lockheed 
to rely on General Controls for automatic and manual valves. If automatic controls 


figure in your specifications, contact ...consult...General Controls 


For further information. .. write Gordon Steinhoff 
General Controls Co., 801 Allen Avenue, Glendale 1, California 


GENERAL CONTROLS 


AV-16 manual fuel valve 
“Electra” has 8. Actuators can 
be removed without draining 
tanks or breaking fuel lines 


Giendale, California « Skokie, Illinois 








CEC breaks t} 
in flight-tes 


mal barrier 


umentation 


—with a new high-temperature oscillograph 


A significant first in oscillograph recording, CEC’s unique 
5-122 operates in a temperature range of —65°F to 
+250°F at altitudes to 120,000 feet. Twenty-six channels 
(plus two static reference traces) can be recorded at 
writing speeds in excess of 12,000 inches per second. The 
5-122 also meets the challenge of minimum size, consists 
of three small, separate modules— oscillograph and mag- 
azine, master timing unit, and control unit. Both the 
control and master timing units can be installed in re- 
mote locations. 


Other features include new jump-speed selection method, 
flash timing, and improved automatic record identifica- 
tion systems; explosion-proofing in accordance with 
military specifications: crash-resistant magazine; and 


provisions for synchronizing the 5-122 into an over-all 
data accumulation system. Compact size is 11” wide by 
8” high by 18%” long. Weighs 80 Ibs. fully loaded, 55 lbs. 
without magazine. Power requirements: 200 volts, 400 
cycle, 3 phase. Contact your nearby CEC field office, 
or write for Bulletin CEC 1585-X3 


—and 7 new high-temperature ga/vanometers 
a Another important first in flight-test recording 
is CEC’s new family of High-Temperature 
Galvanometers. Accuracy is guaranteed in am 
bient temperatures to 250°F for extended per 
iods with a flat response from 0 to 3000 cps 
Contact your CEC field office, or write for 

Bulletin CEC 1528-X9. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





SPECIFICATIONS 


ELECTRICAL 

Capacitance load within cable held to 40 uuf/ft « 
Cross talk attenuated to a 40 db level + Voltage 
breakdown 3000V «+ Leakage resistance 75 meg 
ohms/1000 ft. maximum « Conductor sizes and 


type 22; #22-TPS) « Floating shields 


PHYSICAL 

Diameters: %” to 1'%,” « Lengths: 2’ to 1000’ « 

Cable Configuration; 6, 9, 10, 12, 24, 41, 61 and 

63 ¢ fuctors « 

{ r ] 

AN type A and B 

Cannon DPO2 

|) Molded 90° attachment 
Metal back shell 


/ Each with mechanical 
\ engaging mechanism 


Bend radius 
flexibility at 65°F 
Conductors: Number coded every 2 


Four times cable diameter, retaining 


inside 


of cable 


ENVIRONMENTAL 

Reliable operation from —65°F. to +200°F 
Neoprene jacketed to withstand severe abrasion 
trucks running over cable; dragging along rough 
ground; burial 


Resistance to oils, fuels, acids, liquid oxygen, 
fungus, ozone and sunlight 
Completely waterproof and submersible. 


16 





8 RELIABLE, COMPACT, VERSATILE 


PACIFIC AUTOMA TION 


PRODUCTS 


Engineered Electronic Cables 


The eight electronic cables in- 
stalled on the above junction box 
comprise the 226 vital control, 
power and instrumentation cir- 
cuits for check-out of the Chance- 
Vought Recutus I Missive. 
They were designed and manu- 
factured by Pacific Automation 
Products who assisted develop- 
ment engineers in the design of 
this system — keeping the number 
of cables to a minimum, fulfilling 
the circuitry requirements, pre- 
serving functional versatility, and 
maintaining reliability under 
exacting operating conditions. 
The criteria governing Pacific 
Automation Products’ concept of 
a system design are as follows: 


1) proven reliability; 2) maxi- 
mum versatility; 3) minimum 
number of cables; 4) mutual 
interchangeability. This concept 
guarantees optimum performance 
and maximum reliability. 
Pacific Automation Products’ 
engineers give consideration to all 
contingencies in the design of the 
cable system; as an example, the 
electrical, physical and environ- 
mental conditions stipulated to 
the left, in the design of cables for. 
the Chance-Vought Recuvus I 
yYROUND Support SysteM. 


Engineers and technicians are 
invited to investigate career oppor- 
tunities with us, Submit resume for 
interview. 


Engineering representatives will be pleased to discuss your design problems, 
when you visit them at Booth 159——WESCON Show, San Francisco, Aug. 


20-24. 


4 


For further information, write for Bulletin 162 


PACIFIC AUTOMATION PRODUCTS, INC, 


1000 Air Way, Glendale 1, Calif. - CHapman 5-687 1—TWX: GLN7371 


137 Walnut Hill Village, Dallas, Texas - 


F Leetwood 2-5806 


420 Lexington Ave., New York 17, N.Y. * LExington 2-5193 





We give you a partner, when your project’s 
under this roof 





When you invite us to develop and produce aircraft 
systems or equipment, we immediately assign a 
top man to get you what you want and need. 

He goes direct... pares away time. . . deals in 
a straight line with our engineers, production per- 
sonnel and any others who can contribute to the 
success of your project. 

Suppose, for example, a change in aircraft specs 
comes in, after production’s under way. It calls for 
a new systems design. Your “partner” (Project 


Manager) acts immediately. Stops production, Im 
plements engineering changes. Unravels any knotty 
problems up and down the line. So in minimum 
time, the new design is up to top-speed production 

Our Project Managers are one more reason why 
under one roof Jack & Heintz produc es the widest 
range of aircraft electric systems and equipment 
available from any single source 

We invite your inquiry. Write Jack & Heintz 
In 17635 Broadway, Cleveland O} 


BacK & il EEN TZ AIRCRAFT SYSTEMS AND EQUIPMENT 


17 





One-Piece, One-Source Hydraulic Packages 


Package design provides optimum operation, minimum 
weight and maximum reliability by eliminating a major 
hydraulic problem . . . interconnection of dissimilar 
units. Design matching and manifolding of all com 
ponents by the manufacturer simplifies trouble shooting. 
Your package comes as a unit, tests as a unit and works 
as a unit. 


Package design by STRATOPOWER offers one source 
responsibility of design, development and manufacture. 


Sales and Service Offices 
5058 Venice Blvd., Los Angeles 19, California 
3323 Grove Street, Dallas 35, Texas 
P.O. Box 318, Bellevue, Washington 


by S5TRATOPOWER 


As one of the largest manufacturers devoted exclusively 
to aircraft hydraulic accessories, STRATOPOWER is 
already volume producing many components at the rate 
of thousands per month. By combining these installation- 
proven components with other parts still in development 
stages, STRATOPOWER can complete your package for 
early delivery. For further information, contact The New 
York Air Brake Company at the STRATOPOWER Sales 


and Service office nearest you. 


WATERTOWN oivision 


THE NEW YORK AIR BRAKE mcctl ( PY 
STARBUCK AVENUE 








WATERTOWN: WN. Y. 
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Variety—you can choose from a wide range of finishes for magnesium 


Smart, modern furniture is just one example of how finishes paint base. Anodizing provides exceptional corrosion, heat 
for magnesium are widening design horizons. Whether for and abrasion resistance. In addition, any metal which can be 


appearance, protection, or a combination of both, the right ipplied by electroplating may be deposited on magnesium 
finish is available. Magnesium can be painte d, chemically Wheat shout wou produc df If woulve net cncline use of mos 
treated electroplated, and coated with plastic or rubber. nesium lightness, strength and durability—and the variety of 
lo meet the rigorous standards set by the aircraft industry finishes for magnesium—there’s no better time to start than 
there are air dried and baked paint finishes with excellent right now. Contact your nearest Dow sales office or write 
adhesion, maximum IM perviousness and good wear resist to us for more information. THE pow CHEMICAL COMPANY 
ince, Various types of chemical pickling provide the right Midland, Michigan Department MA 1405A 
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Cleaning Up the Pentago 


l’here is a new crop of jokes circulating in Washington 


thes day on the fact that one ot th nation leadin 
ip manufacturers, Neil McElroy, president of Procte: 
Gamblk ucceeding Charles EF. Wilson as Secretary 


f Defense. Main point of the quips is whether an Ivory 
Soap salesman will be able to “clean up the current 
| tagon mm here is little doubt amons expernen | 
Pentagon observers that Mr. Wilson is leaving a mess in 
Pentagon that would tax the talents of the most abl 
ican-up» man who could possibly succeed him And 


evaluating Mr performance in the vear 


Mi | lrov 


head, it will be necessary to bear in mind the nature 
id the magnitude of the legacy left by Mr. Wilson 
Th have been significant changes in the Pentagon 
luring Mr. Wilson’s regime—the longest of any Secre 
tarv of Defens« nee the post was cr ited in 194; Most 
nificant has been the changing ratio of American au 


power versus Soviet airpower. At the beginning of Mr 
\ ms regime, U.S. airpower enjoyed an unquestion 
ib ignihcant superiority over Soviet urpowe! ind as 
i ult was a major support of U.S. foreign policy 
loday, top Pentagon brass admit that the Soviets have 


passed U.S. airpower in the quantity of operational 
ict aircraft and only argue about the narrowing degre« 
f U.S. qualitative superiority in aerial weapons system 


Mir. Wilson and his polic ies cannot of course be 


blamed for the entire state of this affair as much of it 
yinted for by the tremendous drive the Sovict 
ha made in increasing thei lirpowel potential CTO 
the board, from helicopters and transports to intercon 
ntal bombers and ballistic missiles. However, in the 
fa of overwhelming concrete evidence of this Ru in 
icceleration, Mr. Wilson has administered policies that 
have had the effect of reducing both the quantity ind 
qualit fULS urpowe! both now and for vears to come 
leven if immediate ind complete intidot vere admin 
t | to the Wilson policies it would still take several 
il of IT parabl lo t tinn for Hrpowe! t full { } 








Harold Stassen, the Pr lent pr il agent 
lisarmament, and Secretar f State Joh Fost 
1) es have been negotiating with Sovict delegation 
irmament, the Defense Department under Mr. Wil 
yn has been engaged in unilateral disarmament that wil 
unl t is quickly checked, steadily deteriorate the U.S 
osition at the international bargaining table 
lhe excuse for this unilateral disarmament that is mat 
i] ducing both the size and eftectiven f ULS 
OWCT nna i. The Defense Department po 
i M Wilson regime ha ncreasingly placed 
no empha on fiscal ceilings and empha mn 
for ufficient to meet U.S. requirements. Mr. Wilson 
nself admitted this with hi haracterist indor at 
nt Pentagor pres contcren 
Hlowever, one of the major causes of the mount 
fense expenditures with littl yy it 
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THERMISTOR SYSTEMS PLAYING BIG ROLE 
IN AIRCRAFT APPLICATIONS 





Thermistor Systems 
Ideal For Many Uses 


ASHLAND, MASS. 
Thermistors can be made no bigger 


Fenwal 
than a needle-point — yet they are 
more versatile than products 100 
times their size! But that’s just 
one reason why thermistor systems 
mic making aviation news. 

lenwal Thermistors are highly 
shock 


vibration resistant and extremel? 


sensitive, lightweight, and 


reliable. They have an almost un- 
limited life because they are virtu- 
environ- 


ally unaffected by most 


mental and climatie conditions. 
Here are more features that open 
up many new aircraft system ap- 


plications, 


Plentiful Signal for ‘'Hot-Spot”’ 
and Average Sensing! ‘I hermistors 
change resistance as much as 6000 
10°F! This 


signal output tied into peak mix- 


ohms in substantial 


ing circuits in the control unit al- 
lows you to detect, indicate or con- 
trol conditions in one or hundreds 
of locations with the amplifier lo- 
cated at any convenient place in 
the airframe. Systems can also be 
designed to report average condi- 
the controlled 


tions throughout 


urea, 


No Special Wiring, No Moving 
Parts. You don't need special wire 
with a thermistor system you 
select the wire solely on the basis 
environmental 


of electrical and 


conditions. There are no moving 


parts in the monitoring circuit to 


22 


THE FENWAL THERMISTOR OVER-HEAT DETECTOR warns the pilot if the windshield becomes 


The thermistor is located at 
veniently screws into one of the position 


holds the windshield in place ! 


overheated 


wear thermistor tems are all- 


electronic. 

System applications are limit- 
less. Current system application 
include: baggage compartment fire 
skin controls 


detection, sensing 


and “cooling effect’’ detection. 
Whatever the application it seems 
that 


Systems will become increasingly 


certain Fenwal Thermistor 
more useful in the aircraft of to- 


morrow, 


Contact Your Fenwal Representative 


Your local Fenwal sales engineer 


can help you solve your aircraft 


pring loaded probe which con- 
cTew 4 h h 


the tip ol a 


normal! occupied by one of the 


problems. He can supply you with 
Fenwal 


their 


more information on 


Thermistor Systems and 


many specific applications. Or if 
you prefer, write to Fenwal direct 
and we will be happy to send you 
more information. Fenwal Incorpo- 
rated, Aviation Products Division, 


130 Pleasant St., Ashland, Mass. 


CONTROLS TEMPERATURE 
-»» PRECISELY 





WHO'S WHERE 





In the Front Office 


Adm. Joseph J. Clark (USN, ret 
tor, Alaska Airlines, Inc 

Elmer B. Ott, president, Ray-O-Vac Co 
Madison, Wi Mr. Ott icceeds Donald 
Ww I'yrrell who continues as board chair 
an 

Paul Hershey, president, and William J 
MacGowen, general manager, Penn Key 
tone Corp., West Conshohocken, Pa 

Lt. Gen. Patrick W. Timberlake (USAI 
ret porate vice president Northrop 
Aircraft In Hawthorne Calif 

Arthur H. Jones, vi president-defense 
planning, A Manufacturing Corp., N 
York, N. ¥ 

Donald I Driscoll, vic pt sident 
tracts and sak I ransval Engineering (¢ rp 
( r City, Calif 
Gerald J. McCaul president ’ 
t id sers ind Myron G. Domsitz 


dent-t ach ind chk opment 
Robert J 


( larryvtown, N. Y 
Lang, a vice pr ident, Aircraft 
Miaintenan Cx Oakland 


S 


; 


William P. Hindman pt 
lished Advanced Products D 
ACF Indust: In Milton, P 
Capt. Hamilton ¢ Hauck 
ded Missiles D n, Burea 

ut USN, Wa ngton,. D. ( 
Hla h ! Col Robert |! 
USME¢ | 


Honors and Elections 


Edward P. Curtis, former 
tial a tant has 
t Pla j rq, 


f 


The 512th Fighter Interceptor Squadron 
f RAF station Bentw I j 


Changes 


Donald B. Otis 
Milita Product 
| Nia } ' ( 
Theodore 1 Dinsmoor 
t Def | 
R. R. Hoover 
fiat ( fC ; 
iif. Richard 
P. White ‘ fy , f 
Ottom, | 
Harry M. Stephey 
lan 
| t I 
‘ ( Sura ‘ 
Frank L. Moncher, d 
\ Hydra D 
t, M 
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INDUSTRY OBSERVER 


> North American’s high peed high-altitude X-1 
| I ( n 


the bobsied upward cy thon it develope ) 
Crew Escape Systems Committee effort AW May 


> Allison's Model 550 twin spool turboprop engine is now running on the 
test stand at the Indianapolis, Ind., plant. Model 550 delivers about 5,000 
eshp. and was developed entirely by General Motors Corp. private funds in 
the new Allison jet development laboratory facilities 


P Navy plan to xpend 
facilities for it I 
development 

provide for expan 
Ordnan Laborator 
Acroyet-Gen 


ernment for the new f 


> Maximum gross weight for the Ilyushin Model 18 Moscow turboprop 
transport is about 127,600 Ib.—about the same as the Douglas DC-7B and 
approximately 14,000 Ib, heavier than the Lockheed Electra turboprop 
transport. 


> Some industry sources believe Gen. D. HH. Baker, former director of 
procurement and production for the Air Materiel Command, was overly 
pessimistic in predicting that there will be 57 million sq. ft. in surplus 
facilities by the end of 1961 (AW July 1, p. 28). Reasoning is that while 
space needed to house actual missile airframes is not as great as that required 
for piloted aircraft much more space is needed for supporting missile manu 
facturing equipment. Such equipment, the sources say, will consume a 
large amount of the 57 million sq. ft 


PS! 
flash 


) 


> Navy hopes to complete first designs of nuclear seaplane airfrany luring 
the current fiscal vear unless blocked by present expenditur cilin Begin 


ning of hardware development is scheduled for Fiscal 1959 


( 
VITO! 
> Navy may be forced to develop a means of automat ontrolling fli 
ota catapulted yircraft for several seconds after launch ‘omt may soon 
reached wher catapults launching high-performance irricr based aircr 
will have to reach speeds that will exert enough Gs on the pilot te 


momentary blackouts 


> Mechanical translation of Russian into I.nglish will be demonstrated at 
Rome Air Development Center in late September. Mechanical language 
Directorate of Intelligence Ele« 
tronic Warfare by International Tclemetering Corp 


translation system was developed for Rome 


























‘> es 


The high frontier 


FAI RCHILD 


RCRAFT DIVISION © HAGERSTOWN 10, MARY 











Washington Roundup 


Engine Profits re. 4, p enmeer otmeen Sat, © 9 
recommendations wet implemente the annual det 
House Armed Services Investigating Subcommittee budget could be reduced by $5 bilhon. Oth nom be 
{ investigation of military aircraft engine profits and pr f th ibcommutt ire Sen, Har Ks D-Va S 
dy urement policies is officially off until next January a Stuart Svmington (DM Sen. | tt Saltonst 
: predicted by Aviation Week (Aug. 12, p. 25 And it R.-Ma mad Se brank B tte (RW 
doubtful if they will be resumed then when the exten 
ive information the subcommittee staff has collected on Longer Hitch 
17 engine manufacturers for the five-vear period 19 
through 1956 will be outdated Members of the ub Air borce n yoth flort ft t t fH { t 
committee headed by Rep, Edward Hebert (D.-La.) want technical personnel back to high ihian fi 
to leave Washington when Conger idjourns in a week ivs future cadet pilots will have t f i fi 
or so. QOnlv one manufacturer has testiied—Rov 1 hitch rather than the present three v« An Ai 1 
Hurler president of Curtiss-Wright Ce rp AW July 29 pokesman said that ider the thre plan pilot 
p. 38 pent three quartes f hy hitch ¢ mn t i. nm 
ombat read At the end of three two-th ! 


| GM Under Fire th | ts returned ¢ lif 


“| However, the subcommittee last week did pr harg Missile Information 
that General Motors Corp.'s Buick-Oldsmobile-Pontia 


} Division failed to furnish USAF negotiators correct cost USAT Oh f Information § ’ to h 
data on a $375 million contract for 599 F-84 aircraft and 1 conference on relaxation of information policies regard 
. that USAF negotiators were too lenient in price redetes ing missile firin vith itgoing Se ta of Deten 
nination negotiation even on the basis of the madequate Charles F. Wilson bef h hich will probabl 
ist data availabk lestimony by the subcommittee staff « around Sept. | Air be f Wilson h the ba 
included ground on which to bas é Murray Sovd 
a ein a redetermination for forward pricing on 300 au Assistant Secretary of Defense for P Affairs, ha 
: raft a unit price of $275,000 was negotiated. This was fused to relax stringent restriction ler | fre 
§ compromise between General Motors’ calculation of the Hlouse Government Inform Sul nite 
4) $288.000 and USAF’s estimate of $262,000 headed by Rep. John Mo 1) Calif A\\ \u 
e Subcommittee staff's calculation—based on information p A memo by Snvde hibits the disclosure of 
iso available to USAF—was $257,644 maximum or nv details except nhrmation of the fact that test 
$254,073 minimum firin as occurred and f stat t 
¢ Post audit by General Accounting Office based on isuualtic 
ictual costs id the correct unit price should hav 
been $250,000 CAA Fare Deadline 
| Rep. Edward Hebert (D.La subcommittee chau 
man, objected that USAI capitulated” to General lollowing a ( | Acronautics B quest that th 
Motors Air Force was not adamant,” he protested, “in General Passenger ba Investigat <pedited. |} 
nsisting on a price it considered fair and reasonabl miner Ralph L. Wiser last weel t lural dat 
na utioned that trict adherence | th hedul 
MATS Probe necessary. Deadline for exchange o bit 
| Sept 13: rebuttal exhibit (ct 1] vritten tostimon 
Senate Commerce Committee will shortly establish a of all parties except Bureau Counsel ompanicd | 
pecial subcommittee to make a thorough study of the urrcbuttal exhibits, Oct vritten testimony by B 
ah | operations of the Military Air Transport Service Counsel, Nov. |; submission of trial briefs, N he 


well as MSTS. Sen. Warren Magnuson (D.-Wash.) said mg, N | 
the subcommittee will determine “whether these services 


ire operating beyond the scope intended by Congr Airways Modernization Board 


Emphasis also will be placed in the study on the cost 


. 


- 
a and efhciency of MATS compared with commercial au Legislation providing for the establishment of » A 
' lines. House and Senate Appropriations Committec wavs Modernization Board to monitor U.S. airways de 

ilready have directed Defense Department to channel clopment over the next three years became final last 

1 greater portion of transportation from MATS to com week with the signature of President Eisenhows At th 

mercial carrier ume time, the President sent to the Senate the nam 

of former USAF Lt. Gen. Elwood () ida ft nfirm 


tion as head of th new board (uy ic ippomtinent 


Military Pay Raise vas hirst maou ed in Ma AW Ma 7) 


Ralph J. Cordiner, president of General Electric Co., 
ll! make another bid this week for his proposal to 


sural 
Vil 


change present military pay scales in testimony before a Floberg to AEC 


Senate Armed Services Subcommittee headed by Sen 


John Stennis (D.-Miss.). Cordiner headed the Defens John Fb. Floberg, chairman of the Conference of Local 
Advisory Committee on Professional and ‘Technical Com Airline vas recommended for confirmation as a member 
pensation which concluded that, by boosting pay tor of the Atomic Energy Commission t week by Senate 
killed employes, Defense Department could make tr members of the Jomt Committe 1 Atomic | 

mendous savings by reducing manpower turnover (AW W sthineton staff 
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AMC Develops Missile Support System 


Air Materiel Areas are given support responsibility in 


first step of plan to revamp AMC logistics system. 


By Claude Witze 
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tem Support 
Initial a 


pou ibilits 


upport 
have been made bi 
farmual oup They ar 
e GAR-1 Falcon and GAR-S Sidewinder 
j riissile to Middictown Pa 
Air Materiel Area 
¢ GAM 63 Rascal and GAM 72 Green 
Quail to Oklahoma Cit AMA 
eIM-6l Matador urface-to-surface 
missile to Warner Robins, Ga AMA 
eIM-99 Bomare surface-to-air missile 
to Ogden, Utah, AMA 
@SM-62 Snark, SM-64 Navaho and 
SM-73 Bull Goose to Ogden AMA 
e SM-05 Atlas, SM-68 Titan and SM- 
75 Thor ballistic missile to San Bernat 
0, Calif., AMA 
Spokesmen for AMC's Directorate of 
Plan md Pro told) AviATIoNn 
Week they anticipate about eight pre 
Miatenel Area vill the 
of nnbat unit missile up 
than 10 vear These new 
System Support Manager 
minand vill take over r pon ibility 
the We pon Svstem Proyect Ofhec 
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Missile System Support 
AFB 


the responsibility of the 


Ohio 
Air Materiel 


Wright-Patterson 


particular missile family 


They 


we warheads and propulsion units 


will be added to the list, but not until some sound reason appears for the exemption 


new 


to his assigned weapons 


masini exploitation of field level work supply md procurement 


In addition, support of the missile weapon system will inchade 


mobile maintenance teams available for 


Air Materiel Command has anticipated the demand and in recent months pro 
vided emergency help for scattered installations from its reservoir of skilled personnel 
\rea Support Teams, which can run as high as 200 to 300 men, ar 


meet a crisis at any combat command installation 


i base in need of a major sheet metal job 


of a unit to unravel a supply snarl, take inventory and fix new stock levels 





At pres nt 


Area named as logistic 


Weapon System Support Manager is responsible 


This re sponsibility 


world-wide 


left outside 


support manager for a 


there are only two items 


Later, it may develop that other items 


for all other 


mamtenance 


items 
covers with 
the provision of 


assignment 


to 
A hundred experts can be sent to 
sent to the 


ivailable 


team can be home 


Another 








commander. From now on, he will rely 
on a single installation within the U.S 
for all his equipment, spares and main 
upport. Parts, skills, manage 
iment responsibility and inventory con 
trol will be 

I’stablishment of weapon system stor 
ge in the of the 
ilong with improved inventory 
expected to reduce the 
AMC’s physical structure in 
10 vears. The unit 
will go to specialized depots for special 
up 


tenance 


centered at one point 


sites VASAT: intenor 
ontro!} 


of 


next 


irc Size 
the 
combat no longe: 
components, such as the electronics 
ply depot here at Gentile AFB 

In addition, aeronautical supply 
maintenance activity will phase out of 
the overseas depot structure. The man 
nt functions of both the U.S 
pecialized torage depot ind the over 
Ca rat pot will be issigned to the 
Weapon System Support Manag 
Personnel for the most part will be use: 
the skills are in demand, at th 
remaining Air Materiel Area the 
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How B-47 Carries Rascal 


Mounting of Bell GAM-63 Rascal on belly of B-47 bomber on a line with wing is shown in photo closeup, Ras 
in diameter, will become operational with SAC B-47s this year (AW Aug 12, p. 31 


AEC Begins Nuclear Ramjet Study 
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Radar Advance May Aid ICBM Defense 


By James A. Fusca vith unprecedented accuracy despite times from sit ilong the Distant 
ignal strengths that are far below the Early Warning (DEW) Lin 


New York, N. Y.—Defense of the noise level of the radar receiver before An enemy ICBM may b« 


wth American continent igaimst at processing to have the following general chara 
: P i Da teristics: range about 5,000 mi., flight 
Technique’s Significance time approaching 30 min., velocity 
capon burnout appsoximately Mach 20 


x pt 


by itercontmental ballistic mi 
ignificantly loser to reality 
closure of a fundamentally new Mission of an anti-missil 
chnique potentially capable of ystem to detect, identify, intercept tude at apogee (highest poimt of 1 
missile detection range to | destroy an mcoming cnemy mi clipti il trayector ibout S00 mi 


bl Radars with a maximum missile d 


if 00 mi Because existing radars arc una 
losure by Columbia Uni detect mussile it rang of mor tection range of 300 mi uch as ar 
ntists and officials of USAT than 300 mi., primary problem of de presently proposed for use with the 
Development Center is the igners of such defens tems ha Arm Nike-Zeus, can defend onl 
the more than $10,000,000 been the short time interval between pecific target arcas because an incom 
ing ICBM would be within range on! 


carch and de clopment pro detection and arrival of an [CBM 
during its period of rapid acceleration 


the held of fire tructure traveling at peed near Mach 20 (AW 
echo Apr. 9, 1956, p. 4 it the terminal end of its trajector 
tructure analysis is a method Columbia new tem illed ORDIR equipped site ilong th 
ind pha e analysis of a ORDIR for Omnirange Digital R idar, DEW Line pot ntially could detect an 
ICBM during an early stage of its flight 
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ORDIR’S developers at Columbia University’s Edwin H. Armstrong Laboratory, Alpine, cking of the earth satellit 
N. ]., where system has been undergoing tests. Left to right, J. H. Bose, 8. Fisher, Dr. R. I communication ind ! } 
Bernstein and Prof. L. Ht. O'Neill, Dual parabolas of the experimental system appear in idio astronom' 


background ( IRDIR 
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Nuclear warhead air-to-air missile, Douglas MB-1 Genie 
F-89, at 18,000 ft. altitude, was on course of 280 deg. and at 450 mph 
Iwo other F-89s took part in test, for weapons study and data collection 


Yucea Flat, Nev. (AW July 29, p. 33) 


turned 90 deg. in bank at 3G acceleration to escape blast 
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Army-USAF Controversy 
currently are 
have ICBM 
defense responsibility. has Nike 
Zeus Bell 


Laboratories, against which the Air Force 


Army and Air Force 


battling over who should 
Army 
developed by Douglas and 
is pitting its Wizard system, developed 
by Convair and Radio Corp. of America 

Nike-Zeus reportedly has a range of 
100-200 mi 


anticipating the radar breakthrough, has 


while Wizard, apparently 
long range capability. Air Force claims 
the Army system lacks both range and 
Conflict is 
the Pentagon's Weapon System Evalua 
tion Group (AW May 20, p. 23) 
Pentagon sources have told 
Week that 
certainly strengthens Air Force's bid for 


sophistication now before 


Aviation 
Columbia's development 
anti-missile missile responsibility primarily 
on the basis of better mission perform 
ance. Though Nike-Zeus might provide 
specific target defense backup, high cost 
of ICBM defense systems probably will 


dictate cancellation of one program 
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Navaho SM-64 Is Fired 

Successfully in Test 
North American Aviation inceled 

Navaho intercontinental cruise missile 
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Size Marks Russia’s Lulko Engine 


Virst pictures of the Russian 19,500 Ib. thrust Lalko turbojet to reach the U.S. show an extremely large engine designed to handle high 
mass ait flow. This engine, which has been in operational service for about four years, powers the Badger twin jet bomber, the Bison four 


jet bomber, the Tu-104 twin jet transport and the Tu-110 four jet transport. The engine is about 12 ft. long with a maximum diam 


eter of about 50 inches. Compressor indicates about seven stages with a single spool design, extremely short combustion chamber and 


two turbine stages. Last stage turbine blades are extremely large, corresponding to first stage compressor blades on recent U.S. turbo 


jet Lulko jet indicates relatively low compression ratio well below the 12 to 1 ratio in current U.S. and British split compressor 


designs and correspondingly high fuel consumption rate. Clive Jenkins, British airline union official, is shown with the engine during a 


recent inspection trip of Aeroflot facilities. Engine was photographed at the Civil Aviation Institute in Kiev 


USAF ’58 Procurement Cuts Near End 
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. headed ICBM President's Change Current 
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Missile Agency: May. Gen. Bernard A 
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budget for authorized pro tually, 1 hh « erheat itt , 
ran or the next few vear nost of it in personnel co ilfead traction 
He said USAF and AMC will have vell under way in indust USAI 10 to 
xercise great care to be certain that timates that this and other action weapon system 
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Meanwhile, major aircraft compan hat above the level of early 195 e Contract maintenance 
iccepted USAF’s challeng mn vhich was close to 800,00 AW Au Rawlings, AM( mmandes 
enditure he said They began p. 26). Average employment level in rion Week the basi 
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briefing to industrv lead Force said. It also pointed out that must keep th 
the figure now being mentioned iInamtenance 
ible reductions have iS a part of the gencral | verhead originated the 
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Cutaway Shows Gyron Details 
Cutaway of 20,000 Ib. dry-thrust Gyron shows that the simple singk spool layout with its short, all staink teel sevenstage com 


pressor. The trumpet-shaped sheet metal shaft joining the compressor with the turbine provides sufhcient stiffn © the usual third bea 


ing at shaft mid-point can be climinated, de Havilland said. ‘Two turbine stages have blades of fully machined Nimonic forgin ‘sine 


fir tree attachments. Engine is designed for extended supersonic flight. 
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BUOYANCY of new flight suit and boots is demonstrated in a San Diego swimming pool, 
‘ ° ‘ . ’ + 
Safer, More Comfortable Suit 


Developed for Supersonic Flight 
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mt! 
itil 
’ 
® Provides 
' till 


@ floats a pilot 


COMPACTNESS of new suit is evident (left). Convair tool builders tailor new suit (right). 
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Asked by Navy Safety Expert 
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Pratt & Whitney 


Says Cutbacks 


Peril Nuclear Engine Project 


Washington—Pratt & Whitney Div: 
on of United Aircraft Corp, told it 
tockholders last week it 1 
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Rocket-Jet Fighter 
Saunders Roe 
production contract for mixed rocket jet 
developed from its SR.53 
research aircraft. Mach 2 fighter is to be 
Saunders Roe P.177, Contract 


preproduction contract 
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TOP MANAGEMENT AGREES that the 
SOLARTRON TRANSFER FUNCTION ANALYZER 


THE ONLY SERVO TEST EQUIP.- a ee ee ee i ee 


MENT which discriminates against m man hour savings, faster completion of jobs 
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AIR TRANSPORT 
CAA Says Jet Airliner Problems Ease 


Second jet age planning report is issued by CAA in 





effort to put jet problems in proper perspective. 
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Convair-Eland Sale 
London—Conversion of three Con 
340 Napier Eland 
turboprop engines has been ordered by 
REAL, Airlines of Brazil 
be done by Pacacro Engineering Corp., 
at Santa Monica, Calif. 


vair airliners with 


Conversion will 








it I | i \ | } inh \ 
bbean Atlant 
Airline i] 


i Cl 
wnent 


ids 


financing. 
thre 


finan 
ranting t I g r the equ 
financed ww f bankrupt 
Judiciary Committ open 
veck. House Judiciat 
ed the 


beverages 


ment 
senate 
hearin last 
ready has appro 
@ Alcoholic 
merce Committee opened 
we 0 nslation banning 

of alcohol on 

military aircraft, but it 

that the measure will 

for floor action before adjournment 
Last vear, the House approved the a 
ilcohol measure 

© Postage increase. Leg 

the 
even cent 
week by the 
be shelved bi 
Commiuttec 


umption 


uirmail postage 1 


im ounce 
House 
the 


expected t 
Post Off 


but ] 
Senate 
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Russia Turns Attention to Feederlines 


Moscow—R ia has begun t 


ittention 


Passenger Growth 
1) t | 


RUSSIAN Pchelka (Little Bee) transport will serve 
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11 
flamcout troubk 


l'lameouts Trouble RAF Comets; (tie isciiSeon i ices “tists 


Modification Program Under Way “?y7nn.e 


By William J. Coughlin 


London—De Havilland Comets II 
iow im operational service have encoun 
tcred a series of flameouts of their Roll 
Royce Avon Mk 1] engine under 
tropical flight condition 

karly difficulties were traced to icing 
n the fuel tem, now cured b i 
change 1 operating procedures. Since 
then, however, there have been flame 
outs in turbulence similar to those en 
ountered by carly versions of the Haw 
ker Hlunter when firing their gun 

\ modification program including 
both ground and flight testing, is under 
way at Rolls-Rovee and de Havilland in 
in cffort to solve the trouble blame 
outs and compressor surging first wer 
encountered by a Comet HT of Royal 
\ir Force ‘Transport Command on a 
flight through a severe trop il front 
ibove the Bav of Bengal 

Transport Command, which has 
tuken delivery of ten Comet I] ul 
iontly is operating an airline schedule 
between England and Australia, through 
lobruk, Bahrein, Colombo and Singa 
pore 


Turbulent Area 

1 hie later trouble occurred on 1 
Comet which entered an area of sever 
turbulence above 40,000 ft. ‘Two of it 
cnemes flamed out while rpm. on the 
cmaiming two dropped off due to com 
yessor surging. The aircraft descended 
to 000 ft. where, on the third at 
tompt the pilot ucceeded im relighting 
the two engine while till flving in 
cumulo-nimbu 

Ihe trouble is attnbuted to harph 
listurbed flow CTO the intake it 
high meidence, resulting from th pe 
ularly rough conditions of the inter 
tropical front 

Following the Bay of Bengal incident 
de Havilland test pilot John Cunning 
im took a Comet Il to altitude ov 
Kngland and put it through a seri 
olent maneuvers in an effort to repr 
duce the pattern of the flameout Lhe 
cid not recur 

A Comet IL with de Havilland and 
Rolls Rovee enginee iboard, then wa 
flown to the area where the trouble first 
vas encountered. The aircraft deliber 


itely- entered the frontal thunderstorms 


ecking to duplicate the exact condi 
tions of the first incident 
Ihe experiment was uccessful—al 
most too much so, according to tech 
nicins who went through the violent 
usts which at times exceeded 4G 
Ihe result was one flameout and a 


crious case of surging on another en 


40 


not im the Ba 


r way to test th 
omet IIE in the inter 
It was determine iff pi ron determine whe 
urred above i ! ur with its Roll 
it Mach .7 ig! bove 2 von engin British 
the Mach .73 normal cru Y [ CI irwa Corp. has taken de 
the Comet I] | I 0 ! t Comet III 


thr 


lransport Command crating whi » be us gaim cxpé 
Comets under a full ci tificate ( he engin vhich will power th 
urworthine at heights uy » 49,000 
it should lose it crtincat 

reason, the Comet ould im New Series 

cly be withdrawn fro cnge On the two of the R.A, 29 
by the RAI re mounted in the outboard position 
Rovce reports tha tr vi es modified to prov ide sufh 
voided by red ) rpm. to iC] 0 for the mor powerful en 
ind speed to Mac! This i gn ' engineers do not 


| 
ommendation te ct CX Dt duplicat the flamcout 
= 

iD! 


uch weather f noting ti re Wy) rics 1 onsider 
mnmediate urgen resolved Or Wal d than the ba LOO ser 
ng these opcrating ondi 
i 1 spokesman for the engin ( icouts occurring in the 
firm ind the next ste] to see what ropical fi vere the-second 
i be done to cur I bie flamcout en untered iftes th 
Nlodification now ing flight tested Havilland Comet er pla ed m 
irving the ting of the in) ice bv Tran port ¢ ommand 
compr ilet guide When th urcraft began operating 
the route to Australia, 1 
guide vane ve ig C1 leve lope d. On occasion 
“mum mecdence engine v1 t once flamed out—sometim« 
weather ill cases, the engin 
peeds, producing a minimum of swirl vere relighted successfully at altitud 


] 
They are operated by a ram on the ind no aircraft had to land with a dead 


lower right-hand side of the OmMpressor cngin 
casing. Within the operating range of Ihe trouble was traced to fuel filter 
the guide vane the ram position 1 icing, producing flamcouts from. cx 


peeds and zero incidence at high engin 


related to engine speed by a governor tremely low fuel temperature This wa 


[he ram moves to the rear a olved b hanging the procedure m 


pump 
filter heater. Previously, th 


r Case md open the vanes to ise of the 


du thi virl and inecrea the au ited from the cockpit when 
flow Lhe modification me the 
ypcrating rang of the van reduce 
ina How highth Dut hoped grt l yien 


d Va pong loaded to 
minute. A red warning 
flow through th 





BOAC Britannia 312 Flies 


Second production Britannia 312 of 18 on order by British Overseas Airways Corp. make: 
its first flight at Filton. Howard Hughes reportedly is negotiating to buy Britannias, but 
BOAC has balked at giving up half its 312 order as Hughes is seeking. Total Hughes 
order for TWA would be 22-25 aircraft. 
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peniture weaches 2, the hate» CAB Fare Probe to Investigate 


mrcetate reaches zero, 


turned on and left on, For greater a 
curacy, fuel temperature bulbs have \ ° J —" i 4 \ | ' 
been shifted close to the engine ait th arnings V Se Jet ; mance . CCC s 
low pressure filter valve 
lo offset the slight increase in fuel W ashington—l: ff 
umption used by leaving th ! 
on, [ran _ Command has in 
d its inflight fuel reserve fr 
to 
Iran port Command states that f 


he maimtenance standpoimt i 
i 


pi ised with the performance 
Rolls-Rovec eatit In som 
cngime hours, there have been on] 
unscheduled engine change 
Ihe RAF Comet ul htted 
ekco nose radar and the command 
this a ibsolutely essential dling 
ration on thy Australian rout 
of the troubles encountered. Sim 
olution to the flameout probk mW 
eping out of the severe and unusual fan 
ither ondition vher they occur trunkline far 
th mestic trunk 


id the storm-warning radar mak 
p ible for th 
The modification program being ca cmerg 
ricd out by Rolls-Royce and de Havil CAB 


land is not considered extremely urgent er kare In 


since RAF has no further Comet I hearing and decision 
of 


tigation 


on order and a limited number of en vithin the limit 
gines therefore are involved. The engin fair hearing 
itself, of course, is one of the earlier lestimon mad data 


Avon 


eT AO 


@ ets Lows lone 


oand fas “ tY . f 
Pome i WAemano nase 
on wane Ly ray 


uw wa amazoo @ 3 
. ‘je 


On . OCK SPmiINGS 


a 7 
SALT LAME CITY 
4 


manves o 





f neor sions reported 
vil Aeronautics Board 


January-March 1957 
CAB Maps Near Collisions 


These 331 near collisions were reported to the Civil Acronautics Board in the first quarter of 1957 
with too man to show by individual 


sibout the same rate as the 


ter of 1956. Map shows locations, with numerals in heavy dots indicating reports at place 
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: “ait, 


Vapor trails high in the sky will remind you that the 707 


is flying its proving runs. Soon these fine planes, the 
first American jet transports, will come off production. 
American Airlines will be first to offer jet travel in the 
U.S.A. Karly in 1959 American will use the 707’s on 
transcontinental Mercury service. Ms AMERICAN AIRLINES 


manias gad mg Airline 


42 

















North Atlantic Fares 


Washington—Civil Acronautics Board 
has reiterated its stand against approv 
ing a 159% passenger fare increase across 
the North Atlantic on the basis that no 
showing had been made as to the emer 
gency need of the increase. 

After the CAB first turned down the 
proposed increase (AW June 10, p. 45) 
Furopean governments asked for recon 
sideration through the State Depart 
ment 

Reconside ration also was asked by six 
individual carriers—Air France, British 
Overseas Airways Corp., Lufthansa, KLM 
Roval Dutch Airlines, Sabena and Swiss 
uf 

At the same time, CAB extended 
its approval of an International Air 
Transport Assn. agreement providing for 
» new low-fare, high density service 
wcross the Atlantic to March 31, 1958 

CAB approval of such service was 
originally scheduled to expire on Sept 
30. Implementation of the plan has not 


vet begun 











this information at an early stage after 
hearmgs begin 
Closely related to the carriers’ r 
quipment program,” the Board said 
their ability to attract capital. In 
the light of this fact and the desi: 
ibility of having full information on 


this a pect of the general fare problem 
we will direct that the evidence as to 
rate of return be given first priority im 
the order of evidence to be received at 
the hearing 

The CAB said this new program car 

out its pledge in the earlier an 
nouncement of its vote in the Su 
pended Fare Case “to maintain con 
tinuing surveillance” of airline fare 
In announcing its vote earlier, the 
Board said the emergency relief r 
quested by the seven carriers was not 
justiied on the basis of the record 
ctore it 


Japan Studies Use 
Of Route Over Pole 


Vokyo—Japan Air Lines hopes t 


pen it} international airline Cry ice 


icross the North Pole by 196] under a 
icw 10-vear aviaton expansion plan 
iow being studied by the ‘Transporta 
tion Ministn 

The plan visualizes an air route b 
tween ‘Tokyo and Copenhagen identical 
to the one inaugurated by the Scandi 
ian Airlines System in’ Februar 
Ihe route mav be extended to London 
iter 

In the hight of the tremendous su 

cored by SAS’s trans-polar service 

JAL feels there is room for another 
tirline along this route 
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AIRLINE OBSERVER 


© Acroflot crews are now bein hecked out in four Ukraina turbopr »p 
transports prior to beginning regular service with the new Antonov An-10 
transport on Acroflot’s domestic route A\croflot has not yet taken delive 
on any Ilyushin designed Moscow transports, and indications are that 

the prototype is now flying 


> Conversion enginecring on Fairchild’s F-27 turboprop transport is progres 


sing slower than expected, and the company now estimates the first delivery 
to West Coast Airlines in March, 1958, about 90 davs later than the first 
delivery date scheduled. First aircraft is due off the line in December 


> Am m Airline publi titermy | urplu (Conva 1Os to the orp t 
ircraftt market rin } ued at establishin i bett price than th 
inner might receive initially from feeder-line prospects in the current tt 
ised transport market, mdustry obser fecl. bxecut le prospect 
vould be more likely to purchase aircraft at a price n t Arm ms fi 
aving th vay for a firm Dbargaining position on futu 


I . I 


> Varig Airlines has completed a mutual trafic agreement with Japan Air 
Lines to facilitate travel between Tokyo, New York and Brazil. Under the 
igreement, JAL, can confirm space on Varig without prior notification, and 
Varig has opened a ticket office in Tokyo. JAL, has been authorized to fly 
between Tokyo and Brazil but has not yet implemented service on that rout 
As a result of the agreement, passengers from Tokyo will be routed to San 
Irancisco via JAL,, transferred to a U.S. carrier to New York, and then via 
Varig to Brazil 


© Air Transport Assn umendment of Civil Aw R lations ¢ quir 
installation of flight recorders on all aircraft flving al O00 ft. 4 
needless expense Amendment ts scheduled to become effective on Sept 
Purpose of the recorders, the ¢ il Acronauti Board sa to analyze var 
ous incidents such as extreme vertical accelerations due to turbulence and f 
iccident investigation purpo NTA estimates th t of the recorders at 
$2,500 to $3,000 each and vs most, if not all, information obtamed TT 
be gathered from other source Since most turbine pow ad amcraft of th 
future will flv above O00 fect mstallation of records vould be mandator 
under the CAB’s rule chan Most of the present nent oF ited b 


iirlines would be except 

> West Berlin Research Committee reports that East Lufthansa expects a 
deficit for the current year of about $15 million at the East German and 
about $3 million at the West German conversion rate. The deficit is based 
upon the gap between operating costs and income. East Lufthansa figures 
cost per flight hour of the Il-14 at $110 an hour against an income of $55 an 
hour. East Lufthansa owns a total of 16 planes of the IL14 type with 26 
seats. Fifteen were supplied by Sovict Russia; one was built in Dresden 
Saxony. Nine more aircraft of the same type are scheduled to be completed 
in Dresden by the end of this year and will be added to East Lufthansa’s 
flect 


operation vill be made at the 14th Congr f the ft 1 Postal Un 
im Ottawa. The meeting. which began last weeb t f t ‘ 
September 1 legate from 96 member inf vill att 


> White House reports widespread interest regarding availability of aviation 
facilities planning reports. Reports are available at the Government Printing 
Office in Washington at nominal cost. They include: Aviation Facilities 
Planning, Summary-Final Report on National Requirements for Aviation 
Facilities 1956-1975, Air Traffic Volume, Aircraft Characteristics, Forecast 
of Aviation Activity and Modernizing the National System of Aviation 
Facilities. 


© Northwest Airline lans to begin DC-7C rice , it nest ute 
between S itth ( hi we nc New y rh bi Sept | Northwe t lA tah I 
delivery on seven of 14 1 
















Captain Thomas Bartley of Eastern Air Lines 
made his first solo flight 26 years ago. Since then, 
counting military service with the Troop Carrier 
Command in Europe during World War Il, Capt 
Bartley has flown over three and a half million 
miles. Today on the Eastern Air Lines’ New York 
Houston run from Idlewild Airport, he flies over 
27,000 miles a month (a distance some 2,000 miles 
greater than that around the earth) using Sinclair 
Aircraft Gasoline and Oil exclusively not to men- 


tion the Sinclair products he uses in his own car 


CAPT. THOMAS BARTLEY FLIES 27,000 MILES A MONTH 
WITH SINCLAIR GASOLINE AND OIL 


When Captain Bartley takes off from New York on the Houston run, his Eastern 


Air Lines plane is doubly protected by Sinclair aviation products. Sinclair Aviation 
Gasoline and Aircraft Oil are teamed to give the mighty engines maximum power 
and superior lubrication. Sinclair is 
proud that Eastern places such confi- 
dence in Sinclair aviation products, 


AIRCRAFT FUELS AND LUBRICANTS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, New York 








SHORTLINES 












P Iberia, Airlines of Spain, will be; 


flew mo than 
passcengc! +73 





million pa 








if anil during Juls to ft ne 
Jul records f the airline Pa CnC! 
d increased 9 while passcnge! 
I ( rose 6 Th iuirline also immed 
" than 7 nillion ton-miles of ait 
this added to mail and expr 
tot d 9,443, ton-mile in 15.4 
! ise over July, 195¢ 






> British Overseas Airways Corp. will 
troduce the Bristol Britannia on two of 
its Middle East and Far East rou 
3. The turboprop tran 
port will replace Lockheed Constella 
n London-Aden flight on 
Au on a one-flight-a-weck basis and 
i¢ London-Columbo route on Au 
ilso on a one-flight-a-week basis. On 
1) IS. BOAC plan to begin dail 
from New York to Nassau using 
Vickers \ unt on tourist flight 
1 a Douglas DC-7C on deluxe and 
first-class flight BOAC 





te on 












report that 







I kings for Ju on the Bermuda 
Bahamas and Caribbean routes wer 
| ibove last vear and August book- 
ings are up 52%. BOAC'’s transatlantic 
| kings are up 50 on tourist and 
on del ind first la flight 






>» Hawaiian Airlines reports 51,717 pa 
ngei iricd = during Jul » J 









se over July, 1956. Total pa 

r-mil e 99 to 7.036.000 
; ( f pounda i d b Hawanan 
limbed 20 ver July of last vear 

> Scaboard & Western Airlines wil! in 

if ill-carges ervice between thi 
U. S. and Western Europe to seven 
f flights a k in each direction on 





Sept. 1. Daily Monday through Satur- 
Lockheed Super 
( istellation ipable of an 18 ton 
id Ihe Sunday flight will b 

de with a Douglas DC-4 which has 
S« aboard & 


ports operating carnings in- 





CTV ice Vill us 










1 payload of nine ton 
\\ tern 1m 

sed 59% on increased revenues of 
months of 1957. 


lot revenu rose to $11.991.000 









unst $9,148,000 last vear (ut of 
tl hgure, carning for the first six 
ntl were ff | 779 compared with 
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COCKPIT 





Zero-Zero Landings —III 


Inst nent ipproa hi 1 th xpermmental 
Andrew ri Ba uri ictual 
ifterestin fact ie ! i veath «rat 

reat deal about the heht mut al i] thin 
tion and the need for " train 

\ previou ly tated th veath nth nelht 


madition low fog \W Tr ( not et had tl 
( iptain Peter Bresse f BEA il th " 


may be more interestin p i 

On our flights the first indication of htin 
harge flasher Ih red in} ks th 
Thi pro ided direct mformat 

la cement a vell i Nn ¢ 


i 


More Lights Appear 


At about 200 ff. th low of the fine 
ind between LOO an ) ft. the ind 
As mentioned m an ca | 
runway light (Gencral \ began t rah th 
to visual flight in th hy rh f th 
hight mad at thi mM th i iw ‘ fh 
6U ft. narrow gage runw hit pl ‘ | t! 
depth pc ption ittit nf nat 
pilot could have land without h tan 

About f\ ‘ il | ' ' nf t! 
two man job 1 quirin ination betwe 
ill le irl p ent t Ii th } tl 
onsisted of Capt. Walt Jensen 
Capt. Dave Littl HH hat 

By the time thi Dp ly hit 
it was already t late f th t 
orient himself and ih the lan } ith 
looking out the win | if th han 
vidual b roth tiie f \ | ACG l j 
ng di placement ttit rt t t 
left for him to tran t th if to th 
ral agreement that best tin t 

isual pilot th th i] t 

er th nts it tt nah th 


British Conclusion 


It is interestn t te that or Brit 
conclusions regard t f f 
method 

Considering the fact that the Capt 
f a weather if t ty iT 
itself. it seems to foll that h mou he ¢] 
monitor I he pilot v ta ist ’ if 
coupler if on itil the ¢ tain tal 

There is al the q t » of tl wed f 
il] pilot do not h lh portunity ¢ 
4 ither ind f , h t ‘ tem \ 
n the transition t flight 7 ‘ utabl 

might h ) prep f thy eed 
the ground a ic in 


; 
} ; 
| 
ty 
tt 
te 
' 



















AVON 
turbo jet 


DE HAVILLAND CON 


ROLLS-ROYCE 


are producing three types of gas turbines 
for short and medium range airliners 


DART 
prop jet 


Vi 


TYNE 
prop-jet 


K 








Airline Traffic — 2nd Quarter 1957 





Per Cent 


Revenue Revenue load Total Revenve to 
Passengers Passenger Factor Express Freight Revenve Available 
Miles Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American 2,014,372 1,343, 
Braniff 515,629 222, 
Capital 1,037,669 400, 
Continental 207 ,870 87, 
Delta 685,669 339, 
Eastern 2,026,611 , 139, 
National 370,256 305, 
Northeast 175,412 48, 
Northwest 358,353 
Trans World 1,165,412 
United 1,609,928 
Western ,755 


157, 361 
23,935 
41,213 
9,192, 
537, 
405, 
448 
930, 
216, 

, 147, 

, 134 
864 


NON@UGeN OCU oO @ 


INTERNATIONAL 
American . 470 
Braniff . 22, "7 ) 779 
Caribbean -Atiantic } 4ie 
Delta 451 
Eastern 461 
National 500 
Northwest 043 
Pan American 

Alaska . , ; 292 

Atlantic ac oa ) 829 

Latin America ) P 077 

Pacific . ; , ,4! j 096 
Panagra 657 
Trans World , 5 , 380, ! } 544 
United ve ot a . ’ 999 





| LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 

Lake Central” 
Mohawk 
North Central 
Orerk 
Peidmont 
Southern 
Southwest 
Trans-Texas 
West Coast 





HAWAIIAN 
Hawaiian 
Trans-Pacific 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger 
Riddie 
Seaboard & Western 
Slick 





HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


273,942 1 
45,012 
427,590 


ALASKA 
Alaska Airlines 
Alaska Coastal 
Cordova" 
Ellis P ; ) 112,023 


Pacific Northern ; 29,0 51, ) 4,275,528 


792,659 
152,891 


“Not available 
Mail transferred in bulk. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 











AVIATION WEEK, August 19, 1957 








2-IN-1 AIRCRAFT! 

The Vanquard s ou k fuseloge 

makes 0 ble airliner 
a possenger 

plone ‘ } periods if can 

continue ‘ ‘ revenue operating 


solely as 


10 TONS OF FREIGHT! 

The Vanaquord Iwo ver deck cargo 

holds have a capacity of nearly 1400 
ft enough to wry the plane's 

full payload in high density freight 

With two 5 " wide doors, cargo can 


ded and unloaded 


UTMOST PASSENGER COMFORT! 
The new wd ha ili the comfort 


feature 


76, 86, 93, 120 PASSENGERS! 
The luaurion ppe passenger 


cabin has unusual layout flexibility 


can be adapted to all first-class, mixed 


class or all tourist accommodations. 








NIGHT AND DAY... 


* 





Night and day, every night and day, the new jet-prop 
Vickers Vanguard will be a money-maker, During peak pas 
senger periods, it can serve as a de luxe, !arge capacity air 
liner. But here's where the Vanguard differs from all other 
airliners; during off-peak periods, it can serve profitably as 
an all-cargo plane —thanks to the Vanguard's unique 
double-deck fuselage. Its upper deck consists of an exceed 
ingly comfortable passenger cabin with a capacity of up to 
120 plus crew. And its lower deck consists of two!|cargo 
holds capable of carrying 10 tons of freight — without 
modifying the passenger cabin in any way! 


” 


& 














The new double-deck 
Jet- prop VANGUARD 


EXCEPTIONALLY QUICK TURN-AROUND! 
The new Vanguard was designed with quicker turn-around 
in mind. Result: remarkably fast freight and passenger 
handling and outstanding ground maneuverability. Each 
of the Vanguard's two cargo holds has an extra-wide 
door at truck loading level. There is ample floor space 
and working height inside. To facilitate passenger flow, 
there are cabin doors fore and aft — each with built-in 
folding stairs. 

Because of its minimal turning circle of 74’ and the clear 
view from the pilot's cabin of both outer engines and 



















A FULL-TIME MONEY-MAKER 


wing tips, the Vanguard can be safely and quickly ma- 
neuvered even on crowded ramps. With its low pressure 
tires, the Vanguard can use existing runways of most 
airports. 

Powered by four Rolls-Royce Tyne jet-prop engines, the 
Vanguard will be capable of speeds up to 425 mph 
over a 2500-mile range with a full payload. The Vanguard 
will have a low noise level and will create no special air- 
port noise problems. Into each Vanguard will be built 
over 2 million flying hours of Vickers jet-prop experience, 
And there's no substitute for experience! 


jet-prop VICKERS 


U.S. REPREGENTATIVE: CHRIBTOPHER CLARKSON 





10 POCKEFELLER PLAZA, NEW YORK 20. N. ¥ 
‘ / 





VICKERG- ARMSTRONGS (AIRCRAF r/ 470 * WEYeRIDGE. ENGLAND 


MEMBER COMPANY OF THE Vi 





“£6 GROUP 














SEPR rocket engine installation (above, left) is a complete package and attached under curved fuselage bottom bulkhead. Twin nozzles 


are in tail (below). Nosewheel well (above) was lengthened to take lengthened landing gear of Trident Il. Longer nose (below) is one of 


design changes in pre-production series. Small radar is in nose compartment ahead of wheel well. Cockpit hood is one-piece steel forging. 
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AERONAUTICAL ENGINEERING 


TRIDENT PLUS MISSILE is envisoned second-step development of this mixed powerplant interceptor 


Concept called for ground control to target vicinity, target acquisition and firing by pilot 


tary requirement 


Plane has exceeded Mach 1.8 mili 


Trident Blends Simplicity, Performance 


By David A. Anderton 
Paris—Sud Aviation’s Trident mixed 
powerplant interceptor is probably th 

" pl urcraft 
built 
With component 
only in the the wing 
mple, contains 33 different 


the Trident has excited great imtcrest 


t high-performance eve! 
numbering 
for ex 


piece 


parts 
hundreds 


“common production” air 
built by an inter-European 


a 1 pos ible 
raft to be 


enclave 


Mach 2 Candidate 


Its performance makes it a 
candidate for the job of European local 
It has a top speed above 

1 ceiling limited by hu 

Its rate of climb get 
in about two minutes 
seconds after brakes are re 
leased at the start of the takeoff run 

Simplicity of the design and _ its 
rugged construction make the Trident 
capable of field operations with mini 
mum equipment and facilities. Its de 
envisioned 


scriou 


ur defense 
Mach 
man factors only 
it to 50.000 ft 
thirty 


ind 


ind 


velopment program, which 
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a transition from a piloted interceptor 
to a ground-to-air piloth missile, h 
through it 


plarne d pha ( 


been pa ng ] 


on schedul 

In spite of ill thas, the 
I rident uncertain In this 1 pect 
hare tatus with it ister n Fran 
technically brilliant in con t and de 
but littl future 
is high-volume production airplan 
Lack of funding in the en ll] alwa 
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THE CHEM-MILL PROCESS 
For best results use TURCOFORM PRODUCTS 
..and the 4 Step “Balanced Method” 
of Chemical Milling... 


1. CLEANING: 


Metal surface is chemically 
cleaned with TURCOFORM 
Cleaner and TURCOFORM De- 
Scaler to assure uniform mask 
adhesion 


2. MASKING: 


TURCOFORM Mask is first 
scribed, then removed to expose 
oreas to be chemically milled. 


9. ETCHING: 
Metal is removed to specified 
depth and close tolerance with 
TURCOFORM Etchant. 


4. DE-MASKING: 


Mask is removed by chemical 
stripping with TURCOFORM 
De-Mask. 


The “CHEM-MILL Process” was 
developed and patented by North 
American Aviation, Inc. The 
CHEM-MILL Division of Turco 
Products, Inc., is the exclusive 
sub-licensing agent for the 
“CHEM-MILL Process.” 





CHEM-MILL* TURCOFORM® PRODUCTS 
PROVIDE THE PREFERRED METHOD 
OF CHEMICAL MILLING... 
AND HERE'S WHY... 





The CHEM-MILL Division of Turco Products, Inc., is the 
only manufacturer of a complete line of products, 
specially formulated for chemical milling. 


The TURCOFORM line consists of more than twenty 
chemically-balanced products, designed to work in perfect 
co-ordination for best chemical milling results. These 
products are used in the CHEM-MILL TURCOFORM 
“Balanced Method” of chemical milling. TURCOFORM 
Cleaners, De-Scalers, Maskants, Etchants, Smut-Removers 
and De-mask have proven their ability to provide 

superior chemical milling of parts of varied and complex 
shapes and contours with speed and economy. 


Investigate the CHEM-MILL “Balanced Method” of 
chemical milling, using the co-ordinated line of 


TURCOFORM products. 


Virtually every major airframe manufacturer uses 
CHEM-MILL designed parts to simplify producibility! 


*CHEM-MILL is a registered trademark of North American 
Aviation, Inc., licensed to TURCO Products, Inc. 


CHEM-MILL 


DIVISION OF TURCO PRODUCTS, INC. 
6135 South Central Avenue « Los Angeles 1, California 


















I inpic airp acsignecd for a sin 
ple mission 
Original concept of the ‘Trident mis 
on was that of the “one-shot” inter 
eptor, a light aircraft with a terrific 
rate of climb and high supersonic speed 
yupled with the ability to maneuver 
t extreme altitude. The mission pro 
hle was a simple one—incoming bomb 
vere the target 

Ihe Trident was to take off and 
imb toward the target, vectored by 
round control. It was to get to an alti 
tude preferably above the bombers and 
n spotting them would pick out one 
nd go after it. With a single air-to-air 
nissile, it could only strike once, and 
then return to bas 


Engine Program 





Ihe chosen formula for this task was 
that of the mixed powerplant, a com 
ination of turbojet and rocket power 
lakeoff would be on the combined 





powerplant. Once in the air, the rock 
ts would be shut down and the climb 





j begun on turbojet power alone At an 
Ititude near 30,000 ft., the first cham 
ber of the rocket would be cut in, fol 
lowed by the second and third in a 






4 programmed firing sequence carefully 
ptimized for maxinum performance it 
Ititude After pursuit of the target 
| firing the offensive missile, the 
kets could be shut down and the 







iM 





l'rident would return to base cither as a 





lider or at low cruise thrust on it 


rbojets. Landing would be with tut 


jet power, o1 could be with no power! 


t all 








Having established some of the basic 
nsiderations as a philo ophy Design 
Lucien Servanty began work in 1948 

m the Trident seri His aim was to 
develop the interceptor through a well 
step-by-step program whos 
Irident I, a 
development prototype with a speed of 

Mach 1.5 and a target date of 1954 

From that plane the design ser 
ould progress through piloted military 







defined 
’ h t phase was to be the 














versions to a pilotless missile, should 





} that be the optimum ultimate stagé 
} 






Trident Layout 





| Servanty’s original layout is almost 
duplicated in the Trident II today. The 


Its geometry can be 






plane is simple 
} lrawn almost entirely with compass and 






traightedge 

Fuselage of the 
rc or ogival profile with a fineness ratio 
it about ten 

All sections through the fusclage are 
rcular. Overall length of the Trident 
II is 42 ft. 6 in 

The pointed nose contains a small 
radar used only during the final phase 
f the attack. Behind it is the nos 
inding gear well. ‘The cockpit is co 
ied with a one-piece steel forged hood 





Irident is circular 












f exceptionally rugged construction to 
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DROP TEST MODEL of Trident was used to check nose section ejection and separation 


in tests of original escape scheme. Capsule idea has beer abandoned, replaced with simph 


ejection seat 


take the large pressure differentials at 
extreme altitude 

The whol forward fuselage ection 
from just ift of the cockpit Wl ck 
ened originally to separate a5 an escap 


ipsule Tests climinated this idea and 


toda the Trident ha 1 conventional 
ejector scat 

Aft of the cockpit, the fuselage 1 
full of fuel and accessories, linkages for 
controls, the hydraulic tem ct Dh 


SEPR 631 rocket engine is in the ta 
cone, and its lines, valves and other 
components are m the rear fuselag 
belly under a shallow urved longi 
tudinal bulkhead which serves to com 
plete the fuselage ring structur air 
rest of the belly contou np 
non-loadbearing fairing 


Straight Wing 


I rident Il ving 1s of constant-chord 


ind very low ispect ratio, approximate] 


but this low figure is increased acro 


dynamically because the turbojet oc: 
gines mounted in nacelles at the win 
tip mta m end plat Front par 
is at about 15 of the chord and the 
rear spar is about 75% Wing thicl 


ss 18 a constant ( 
lakeoff wing load is about pst 


Ihe figure decreases to 4] psf. for land 


es 


ing 
entire wing ection between the 


spars | 1 foil honevcomb structure. H 


draulic and fuel lines and electri 1 
duits for outboard service run along 
the front face of the front spar. Fight 
interchangeabk leading-edge ection 
fasten on the front spar, these of solid 


honeycomb 


here are no aileron Dut the trang 
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PACITRON 


FLIES ON THE CARAVELLE 


With an initial order of twelve Caravelle jet transports, AIR FRANCE 
maintains its policy of operating the most advanced equipment . . . and this 
policy calls for the specification of Simmonds lightweight Pacitron 

Fuel Gage Systems. Through past experience and millions of flight miles, 
AIR FRANCE has proven that Pacitron provides the ultimate in 

reliable fuel measurement and management. 





First choice with more than 40 airlines, the Pacitron system makes 
possible additional important functions of fuel management and control, 
including automatic center of gravity control of fuel weight distribution, 
low level switching through thermistor level switches and automatic load 
limit control in accordance with the flight plan 


Simmonds pioneered the first electronic fuel gage installation over 
ten years ago. Today's aviation world continues to recognize Simmonds’ 
leadership as “‘first in electronic fuel gaging.” 


Simmonds 
AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 
Branch Offices: Detroit, Michigan * Dayton, Ohic * Washington, 0.C. + Dallas, Texas * Wichita, Kansas 
Glendale, California * Seattle, Washington * Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited * Montreal 
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Four Trident Versions 

Basic Trident design now includes 
these variations 

lrident I (SO 9000), the prototype 
development aircraft This plane ex 
ceeded Mach 1.6 in level flight. Its 
primary purpose was to develop acro 
dynamic data through flight tests for 
the Trident design and to get such other 
flight test data as possible. 

lrident II (SO-9050), the pre-produc 
tion aircraft. These are designed to a 
military requirement and will be used 
to fly simulated missions and to do other 
development work. This version is not 
now matched to a missile, but several 
missiles have been considered and some 
flight-tested on the Trident Il. Design 
changes from the Trident I include a 
modified canopy, lengthened landing 
gear, lengthened fuselage, and replace 
ment of the SEPR three-barreled rocket 
by a two-barreled unit. Speeds in excess 
of Mach 2 are expected from this plane 

lrident Il, an advanced Trident I 
Basic difference here is that the turbo 
jets are to be more powerful and will 
have afterburners. This will require more 
internal fuel, so that the fuselage might 
be expected to lengthen again. Landing 
gear is to be strengthened for operations 
from unprepared fields 

lrident IV, reported as a pilotless ver 
sion. This designation is a provisional 
one, and probably refers to the develop 
ment of the Trident in which the pilot 
is replaced by a guidance system 








reased to just below three. ‘Thrust 
vcight ratio improved somewhat 

With the change to the Trident II 
rototvpes, the turbojets became ad 
inced Dassault-built Viper develop 
ing 1,760 Ib. thrust each. Also on the 
lrident II, the rocket powerplant wa 
hanged to the SEPR 631, basicalh 
1¢ same engine but with two thrust 
hambers instead of _ three Phi 
lropped the rocket thrust to 6,600 Ib 
Ratio of rocket to turbojet thrust de 
reased to k than 1.9. Total thrust 

is 10,120 Ib. which is under the 
urrent takeoff weight of 11,355 Il 

Future Tridents will have still mor 
turbojet power, using the ‘Turbomeca 
Gabizo rated at 2,420 Ib. cach in the 
first ‘Trident III. Ratio of rocket to 
turbojet thrust there will be lk than 
1.4. Later versions of the ‘Trident III 
ire expected to have Gabizos with after 
burning, rated at about 3,330 lb. thrust 
ich. This will drop the rocket-turbo 
et thrust ratio to unitv. ‘The thrust 
veight ratio should increase to about 
1] 

The SEPR Rocket 631 now power 
ing the Trident II is furnished to Sud 
Aviation as a complete package, taking 
» the tail cone section of the fuselage 


] 
; 





AVIATION WEEK, August 19, 1957 





STRUCTURAL INTEGRITY 


* 


kT ELEVATED 
TEMPERATURES 





orque BOLTS 


in “SUPERALLOYS retain their superior strength and 
endurance. 


Research Engineers in Hi-Shear laboratories are continually 
engaged in the high temperature evaluation of Hi-Torque Bolt 
manufactured from new alloys. Extensive tests and analyses have 
made possible the production of Hi-Torque Bolts in a variety of 
superalloys for aircraft and missile applications where superior 
strength and endurance at elevated temperatures are essential 


The Hi-Torque design is a NAS Standard. Bolts in all diameters 
feature excellent “head to thread” balance, close recess tolerance 
control, tension allowables comparable to internal wrenching bolts 
without the attendant weight penalty, and a rece which may be 
machined into any steel or alloy. The Hi-Torque recess is of self 
locking design and increased torque increases the driver locking 
action thereby eliminating axial loads and accidental driver slip 
page. This recess always provides positive removal. 


Superalloys such as A-286, Inconel X, 5-816, M cae 
Inconel 700 and Haynes 25 are now available in the Hi-Torque 
configuration. Precipitation hardening stainless steels—AM 350 
7-4PH and AM 355—are also available 


[| ; 
— hh RIVET TOOL COMPANY 


2600 WEST 247TH STREET + TORRANCE + CALIFORNIA 

















Arma inertial systems 
provide air-to-underwater 
guidance for tactical 
missiles. If you are 
interested, contact Arma... 
Garden City, N. Y. 

A division of American 
Bosch Arma Corporation. 
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hs Bearing 1D 


MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
Ne ul Hampshire Ball Bearing . 


BEARING FITS AND 
FITTING PRACTICES 


Fig. 1, the fitting 
like the fitting 
chiefly invo 


inside 


As shown in 
Micro-Bearings, 
larger ball 
the clearances 
ameter of the 
diameter of 
the be aring 
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American Airlines Orders 
Turbine Vibration Indicating Systems 


Electras and Boeing 7O7s equipped with new Sperry Systems 


When American Airlines takes 
delivery in 1959 of the first Lockheed 
Electras and Boeing 707s, these air- 
liners will be equipped with the latest 
Sperry contribution to efficient opera- 
tion of prop-jet and turbo-jet aircraft 

the new Airborne Turbine Vibration 
Indicating System, 

Measuring vibration in propellers and 
turbines, an indicator reports continu- 
ously to the crew from unique pickups 
located in strategic powerplant locations. 
An amplitude meter plus a signal light 
on the cockpit instrument panel give the 


58 


crew advance warning if vibration in any 
of the four turbines or propellers 
approaches prescribed limits. Correc- 
tive action can be taken quickly by 
reducing speed of the affected engine or 
shutting it down, 

Pay-off is maximum utilization of 
each turbine’s power potential and more 
precise control of its operation. In addi- 
tion, there is less chance of engine 
damage due to vibration, which in turn 
reduces maintenance and repair costs 

For full details on this new Sperry 
Vibration Indicating System, and the 


extra margin of operating efficiency it 
provides for both prop-jet and turbo-jet 
aircraft, write our Aeronautical Equip- 
ment Division. 


AERONAUTICAL EQUIPMENT DIVISION 


PER f Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 
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Test Vehicles 


Some of the basic components of 
the Trident were tested in prototype 
form on the Espadon prototypes. The 
omplete power control system for 
I'rident, using its irreversible Jacottet 
Leduc servos, was flown on the SO 
6021. The original prototype SO 6020 
was modified to carry Turbomeca 
Marbores at its wing tips to check out 
the engine functioning and airplanc 
response under such a layout. 

The SEPR rocket was flight tested 
on two of the prototype Espadons, the 
SO 6025 and 6026. The former had 
a single-chamber SEPR 25 rocket in 
a package under its belly. The latter 
used an SEPR 251 engine mounted in 
the fuselage tail. 

One-third dynamically similar models 
of the Trident were made and ai 
dropped to check separation, trajectory 
ind recovery of capsule nose. section 

lhe first prototype Trident I flew on 
March 2, 1953, with Jacques Guignard 
t the controls. Only the Marbore pow 
erplants were used during the early 
flight test program. On August 30 that 
year, Guignard had just gotten the Tn 
dent off the ground and was beginning 
to climb when the turbojets cut out 












































25 YEARS EXPERIENCE IN THE 
MANUFACTURE OF PRECISION PARTS 
FOR THE AIRCRAFT INDUSTRY 


In this, Diecraft’s 25th Anniversary Year, we have the 











cumulative experience, the modern plant and machinery and 






the highly skilled people that can meet the greatest challenges 
of close tolerance, precision production 





| Fan for Jetliner 
his lightweight, high efficiency fan, devel 
' oped by General Dynamics Corp.’s Electric parts for AIRCRAFT, GUIDED MISSILES, ELECTRONICS & ORDNANCE 
Boat Division for ventilating the nuclear- 

powered submarine Skate, will also see serv- 


ice in the air conditioning system of the leaders in these industries. Let us apply our specialized 
880 jetliner being built by General Dy knowledge and skill to solve your procurement problems. 
diameter. The new fan is now being sup 


namics’ Convair Division. The vaneaxial fan 
aeee .- 
plied to the Hamilton Standard Division of 
United Aircraft for the 880's air condition 
ing system. Picture shows fan being checked f e 


for sound-free operation with a vibration 
probe while resting on an isolated half-ton 8343 PULASKI HIGHWAY, BALTIMORE 21, MARYLAND 


TELEPHONE: MURDOCK 3390 





Our wealth of experience has been in manufacture of precision 







We are handling the toughest of production problems for 







incorporates slotted blades for maximum 
efficiency. Unit, including a 10 hp. electric 
motor, weighs about 22 Ib. and has a 74 in. 
















steel slab. 6 
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From radar antennas to readout equipment... 


AMF has experience you can use 


@ On land and sea, radar antennas made by AMF play a vital part in the nation’s defense 


system e And converting the incoming radar signals into instar tly understandable infor- 
mation are brain-like AMF Electronic Data Display Systems. The ultimate in “readout” 
equipment, these compact console units accept either analog or digital information, instantly 
convert, coordinate, and display the data on the face of a cathode-ray tube. Incoming 
signals can be interleaved with synthetic symbols tor immediate reference, and any segment 
of the display can be offset and enlarged whenever desired. e See for yourself why, for 
radar control of a yround, and harbors f yeneral-purpose mpute eading AMF 


has the experience and equipmer ty 


© Armament 
* Be afice 


@ Radar Antennas 


. fed Missile ' ; Defense Products Group 
vor Covowen! MMM ASSES AMERICAN MACHINE & FOUNDRY COMPANY 
vs Gaseel Gane See NOI North Royal Street, Alexandria, Vo. 
. . . Angele - T n Washington, 0. C. 


® Contro 
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USAF Aircraft in Group Portrait 


Major combat and support aircraft of the Air Force are photographed together at the Air Proving Ground Command, Fglin AFB, Fla 
Clockwise around the outer circle, starting with the Convair F-102 interceptor (center, bottom) are North American F-100, Martin B-5 
bomber, Douglas B-66 bomber, Boeing B-47 bomber, Boeing KC-135 tanker, Bocing B-52 bomber, Douglas C-124 transport; Boeing KB-5! 
tanker, Lockheed C-130 transport, Grumman SA-16 amphibian, Northrop F-89D interceptor, McDonnell RF-101 reconnaissance ait 
craft. In the inner circle, starting at the lower left, are North American F-86D interceptor, Lockheed F-94C interceptor, Lockheed RC.12) 
reconnaissance (military Constellation with radome), Convair B-36 bomber, Boeing KC-97 tanker, Republic F-84F fighter, North Ameri 
can F-86 fighter. In the center are a Sikorsky H-19 helicopter and a Cessna 1-37 jet trainer 


Guignard rode it out to a crash and wa Guignard nor the plane w badly hurt floor having Ga » engi 
scriously injured Nineteen days later the Tindent II went ifterburner units installed 
Charles Goujon took over as project supersonic for the first time tips. Thus it will becom 

pilot and made the first rocket powered Since then, it has topped Mach 1.9 — cally a Trident HI and 
flight on September 4, 1954. The pro- with the Viper powerplants, leaving n fly parallel tests with th 
totype topped Mach | in a climb in doubt that the top speed of the Th et some comparative data 
April 1955 dent III coming along will be o blight time in the pro 


Meantime, the early success of th Mach 2 Ober. ala 


flight test program ind its single near I his spring Goujon wa killed durin powcred plan ‘ 
disaster produced two effects. First, the test flight. ‘The official investigation c 

lrench Air Ministry became convinced till going on, waiting, among oth 

of the value of the concept and ordered things, for the harvesting of the field ( in 
the ‘Trident II to a mulitary require into which the bulk of the airplane fell vas terminated 


ment, specifying a top speed. above \fter harvesting, mune-detecto T it Tl 
Mach 1.8 earch should produce a majority of th W hethe 
Second, the prototype was 1 engined est of the wreckage producti her or 
ith more powerful turbojets, the MD Sud Aviation says that il was not t the missile developm oes ahead 
0 (Dassault-built) Vipers rocket powerplant, the turbojet engin pends now on p ical and fiscal fa 
The Viper powered craft madc it or the airframe that caused the traged tors rather than technical At thi 
first flight on May 17, 1955. The Tri A tage, brench engines uld have d 
dent If was constructed in 14 months Trident II! cloped the world’s finest complete we 
nd made its first flight on its turbojets Current status of the Tndent pi pon tem and vet ld ve bu 
only on July 19, 1955, with Goujon — gram is that Sud Aviation is completing t because of lack of fund 
fiving. Its first rocket flight was later the third and fourth planes of the ten So it os with th Indent. Ve 
that year, on December 21 pre-production models on order + Fol tility of concept is not a design t 
Guignard, recovered from his early lowing these could come the ‘Trident quirement, and | fheult to build int 
ident, got back into the Trident pro- III, externally similar to the earlier mod n aircraft of this type. Servant 
ram again, only to have another pow cls but with afterburning Cabizo en the 60 engineers and technician 
rplant cut out on Jan. 5, 1956, while gines at the wing tips, more fucl and project team have omplished 
he was making a landing. The Trident reported grass and rough-field capability midable design but it 
landed short of the runway, and neither Ihe third ‘Irident II is now on th is cloud 
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DESIGN 


FABRICATION 


TESTING 


BRUNSWICK PROVIDES ALL THREE...IN THREE MAJOR MATERIALS 


In conventional metalwork, 


In reinforced plastics, Brunswick 
is currently producing a large vol 
ume of assemblies in honeycomb 
core, foamed in place, solid lami 
nate and anti-icing reinforced 
plastics. Facilities include com- 
plete electronic testing equip 


ment for every type of radome. 


In metal honeycomb, Brunswick 
produces many fabrications, in- 


cluding those which require com- 


pound curvatures and extremely 


close tolerances. And Brunswick 


offers a complete choice of the 


most advanced adhesive systems, 


tailored to your requirements. 


Brunswick supplies the aircraft 
industry with pressurized wind- 
shield and canopy assemblies, 
major radar assemblies, aileron 
and flaps. To put Brunswick's de- 
sign, fabrication and testing facil- 


ities at your service, write today. 


BRUNSWICK 


THE BRU NSWICK-BALKE-COLLENDER COMPANY 623 South Wabash Avenue, Chicago 5, Illinois 
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Ft. Worth—Convair is in the midst of 
modernization program here in which 
irly models of the F-102A interceptor 
c test versions to thi 


mverted from 


test ta mhguraton 

t-to-Tactical program 
102As which were built 
them t 
Thi Con 


tical « 
In thi I< 
mivair takes | 
test purpo ind converts 

urrent tactical 
ludes all production chang 
the test F-102As left th 


version 


On in 


| 





ton 
birst delivery of a rev imped b-lO2ZA 

i made last month to the 35th 

ht Interceptor Squadron it Kinro 

AFB, Michigan. Work on the initial 

k of 18 aircraft is well along toward 









d the Aur Force re me 










iting contracts on furth up f 
| to be phased into the program 
l‘est-to- Tactical ould conceivabl 

lve into a regular IRAN program fo 
t Convair aircraft 

These a the major chang mad 

the F-102As going through th lest 
to“Tactical program 
e Larger tail is installed 
@ Radar system is modified and im 

ved 
¢ Missile bay doors modified to 
indle larger rockets 


e Air inlet ramp is exte nded to ehmi 
ite cockpit noise problem 

@ Automatic flight control tem 1 
placed with a newer version 
Although these features in the mod 


m ill comeide «vith 


ization p! iT 





hanges made in the I 102A pr luction 
ince the hips left the fact 
of th feature vere ictualh 
l in tl l'est-to-Vactical 
bef the ippeared on tl 


n line 











tation 1 Sp ind in certain flight 
ttitud vhich existed befor th 
ift were modernized. The large tail 
AW \ ril § p 120) and the I 
nm the r iniet ramp | 
tabilitv of the aircraft 
Test Equipment 
| \ me to ( wair-lt. Wort 
ith test equipment for the vari 
| ! the cI igned t 
thi ft th factor ( } 
ill ¢ test r—telemeteri 
juipment, record train gage nd 
ts the aircraft through | program rar 
ned to prod n aircraft similar t 
{ latest production model 
lest-to- Tactical program 1S vcr iW 
to the SAMSAC program re ent] 
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Convair Converts Test F-102As 
To Latest Tactical Configuration 


1) 
i 


i 


B-36 


hased out at the Con ul ht Worth 


lant 
In SAMSAC, (¢ 
to keep them on 


onval modermized 


par with th 


? 
last production version 


tructural 









Installation of a new tail is the maj 
hange in the Test-to 
Vall 

mpletely rem 


pal which ar ut of 
fusela 






The Men 
Whe Aue he France 


No. 9 OF A SERIES 


































PILOTS’ PILOT 


on to the old ving the ft. \ 
a new tail which taller tha 
the old one, in libreglas tip f 
ntcnna 

Phe new tail in 
ind larger air brake 
re about 40 | 


4 in 





Luching 





Dall i] r rud 


luck ree 
Au brak irfa 
than the old 















version, and the brake now sends a 
nal to the utomatic flight if | 
tem which ! uitarily raise the 

tor t i tender ! t 

f the | \tod | t 
brake | tee 

S bechn | | tt 

ne to hand t id st 

f 4 P 1} 






















CAPTAIN 
ANDRE LAFON 


cmer PnoOT 
sectoe 








NORTH ATLANTIC 






































The man who directs the activities of 


million-mile pilots must be one of them 
Captain Lafon is a seasoned administrator 
and a seasoned pilot with 11,700 hours of fly 
ing time on his record. Like so many flying 
men his background includes both civilian 
Holder of the Croix 


and military service 


®S AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
36 YEARS IM AIR TRANSPORTATION - A DISTINGUISHED RECORD FOR DEPEMOABILITY 


S48 YOUR TRAVEL AGENT OF AIR FRANCE « New York 
Hertlerd - Les Angeles + Miomi + Milwaukee ~ Philedelphic 


Meontree! - Terente Ventovver Hevene * Puerte Bice 





Atlente 
Pt ebws gh 
fort de france 












de Guerre, a Chevalier of the Legion of 


Honor 
have helped build the 





he is representative of the men whe 





great tradition afl 


ind the men whe 





French aviation. Today, he 





contribute to 





serve under him continue to 
that 


transportation to the pe ople of 





history by bringing dependable ai 





ountrie 









Besten * 


w lewk 


BuMale Chu ege 
Sen Francine 
Pointe « Pitve « Por 





















ARMCO STEEL CORPORATION 
1897 Curtis Street, Middletown, Ohio 


Piease send me complete information on 


] Armco 17-7 PH 2 Armco 17-4 PH 


Stainless Steel Stainless Steel 


Name 
Company 


treet 


You are invited to visit the 
Armco exhibit in Booths 1 and 2 
SAE Aircraft Engineering Display 
Ambassador Hote! —Los Angeles 
September 30-October 4 


ee | 


Armco 17-7 PH Stainless 
Cuts Costs, Saves Time in 
Production of Parts for F4D 


Combination of strength and formability speeds 
production, cuts cost of tail beam skin on Skyray. 


Since it set a world speed record in 1953, the Douglas- 
designed supersonic Skyray has proved itself in active Navy 
service. And recent modification of this sleek delta-winged 
carrier interceptor has demonstrated the advantages of 
Armco 17-7 PH Stainless Steel in the design and produc- 
tion of faster-than-sound aircraft. 


REDUCES COSTS AND PRODUCTION TIME 


Originally the skin of the tail wheel beam on the F4D was 
made of 4130 steel. By switching to 17-7 PH, Douglas 
engineers gave the part added strength at high tempera- 
tures and made substantial savings in both production 
time and costs. Excellent formability and low temperature 
hardening of Armco 17-7 PH greatly reduced distortion 

eliminated much costly straightening after heat 
treatment 


STRENGTH FOR SUPERSONIC SPEED AND HEAT 


Armco 17-7 PH Stainless Steel offers you the high strength- 
weight ratios required for modern aircraft design. In 
Condition RH 950, it has a guaranteed minimum ultimate 
tensile strength at room temperature of 210,000 psi. For 
service up to 900 F it is one of the strongest aircraft ma- 
terials available. 17-7 PH is now being specified for critical 
components of America’s newest missiles, fighters, bombers 
and jet liners 

Consider how you can use the unique advantages of 
Armco 17-7 PH in your design. This special aircraft stain- 
less steel is available in sheet, strip, plate, bar and wire. A 
companion grade, Armco 17-4 PH, bar and wire, provides 
similar advantages for forgings and machined parts 

For complete information, just mail the coupon. 


ARMCO STEEL CORPORATION 


1897 Curtis Street, Middletown, Ohio 
Sheffield Steel Division * Armco Drainage & Metal 
Products, Inc. « The Armco International Corporation 











it bigger 1 md additional clip 


nd bracket 
Buzz fix is designed to remove a high 
quen noise which has bothered 
'-102A pilots. Air inlet ramp is moved 
forward a few inches, removing th 
from the cockpit area. The buzz 
helps buffeting problems under cer 
in conditions, but it is mainly a nois¢ 


Missile Doors 
Missile bay doors are modified to 


iandle a 2.75 in. rocket in place of the 
Ider 2 in. model. Exhaust deflector 
re added to carry off rocket gas 
!’-102A can carry Falcon missilk on 
ts or both 

The aircraft gets a new radar bay to 
handk idditional equipment Dh 
l-l02As come in with the Hugh 
\IG-3 svstem 

This is modified, and some equip 
ment is added so that it provides thre 
Iditional modes of operation, making 

in MG-10 system 

Early production modcl ot the 
l-102A go through the program for 
nodernization of their armament and 
fire control system. And the old Hugh« 
flight contro] system is replaced with a 


newer, more advanced system that i 
closely integrated with the radar and 
fire control systems 

l'est-to-Tactical program is providing 
the F-102As with fittings under « 
ing to accommodatc external 

nh 

These ntting have ilso }§=become 
tandard on production F-102As, and 
the wing tanks will be used for long 
nge ferry missions 

Starter system in the F-102A i 
hanged in the modernization program 
replacing the old air-driven starter with 

combustion-type for easier start 
Some operational -102As have had 
trouble with fires in starting 


Major Inspection 
Most of the aircraft g¢g 


program are near a major imnspt 
id this is don part of the 
to- Tactical pro Ifa bli 

vith a J57 engine, it 

d replaced wi the 57 
the current production engine, and old 
fterburne: ( replaced vith later 

del 

l est-to-Tactical program change the 
iterceptor to a liquid xvgen system 

the pilot, and an emergency manual 
ternal release for the canopy is in 
talled 

The F-10 

modermization program 
ids of paint jobs, depending on th 
mad prog! to which th ha 

n issigned Convalt remove ill 
int and give them the standard Au 
lkorce gray paint job with standar 


isignia 
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TWENTY-EIGHT INCH LONG cylindrical projectile carries the ICBM nose cone model out 
of the five-in. gun (not shown, § ft. to left) in an ICBM test methods development 
project by the GE Missile and Ordnance Systems Dept., Philadelphia, Pa. The dotted 
“nose” of the nose cone was added by Aviation Week's artist. Note remnants of muzzk 


blast behind cylinder. 


NOW 70 FT. from the muzzle, the drag brakes have been popped and separation between 
model and cylinder accomplished. Note the springs which caused the drag brakes to poy 


Velocity is approximately Mach 2.0 


NINETY-SIX FEET from the muzzle, the drag brakes have noticeably slowed the 


cvlinder down while the 34 in. diameter nose goes on in free flight ahead 


Nose Cone Vehicle ‘Tests Planned 


Missile 
Philadelphia 

Fests will be ce 
Piloth Aircraft Re 


thi ’ 

ballistic firing rang wing On 

Grounds, Md inte 
The five inch d r model o é ma the 


tect «etn ‘ fires ia } 





Up where eagles fly... 


——- “v= 





.-- Amweld stands for quality 
flash butt-weided rings and components 


Sixty thousand feet up and exceeding the speed of sound, jet flight imposes 
incredible demands upon engine components. Through constant research in 
close cooperation with the aircraft industry, American Welding has kept pace 


Today it supplies rings for every major U.S. jet engine manufacturer. 
New techniques have been developed to form and fiash butt-weld metais 
like titanium and other hard-to-work stainiess and heat-resistant alloys 
This results in rings and other products of greatly improved quality... 
at reduced cost. These savings, amounting to millions of dollars yearly, 
are helping our nation get more for its defense dollar. 
CATALOG OF 


THE AMERICAN WELDING &£ MANUFACTURING CO, PRODUCTION 
420 Dietz Road + Warren, Ohio FACILITIES 
SEND FOR 


COPY TODAY! 

















fterbody flow The limited diameter 
nd concentrated nature of the plasma 
et “flame” has made interpretation of 
ts results for afterbodies tenuous at 
best. 

GE would not elaborate on the types 
f free flight firings planned at Wal 
lops. It was not stated whether the 
drag brakes would be sprung on the 
vay up or whether the boost missik 
vould send the nose up above the 
carth’s atmospheric layer to simulate 
e-entry from true ballistic missile 
he ight: 

Ihe nose of the nose cone model 
used in these Mach 2.0 preliminary 
tests has been retouched out to show 
a flat “sawed-off” shape. The object 
which remains has had a typical blunted 
cone shape dotted in by Aviation 
W eex’s artist 

(hough it would appear that the 
reduced diameter of the afterbody is 
1 mechanical convenience for socketing 
the nose cone into the main missile, 

GE spokesman said that this step 
down in diameter aids In nose conc sta 
bility by providing a flow separation 
point. Obviously it is important that 
the afterbody of such a shape stecr the 
blunt heat resistant nose directly into 
the atmosphere upon hypersonic re- 
entry. Though spin stabilization or 
auxiliary control rockets might be used 
to keep the blunt nose pointed forward, 
a nose cone expert has told Aviation 
Week that the short stepped down di- 
imeter afterbody is able to keep the 
nose cone properly steered. Other nose 
cones have had tapered afterbodies after 
the diameter step-down so that they 
resemble stubby, overpacked ice-cream 
cones. It is possible that these top-like 
shapes have purposely been used to 
ause the nose cones to wobble and dis 
tribute the re-entry heating over a larger 
urface 

Afterbody noise is being studied be 
juse the high frequency pressure fluctu 
itions caused by afterbody turbulence 
has been found to affect both internal 
electronics and to cause fatigue of the 
surface materials 


U.S.. Canada Join 
In Defense Staff 


Washington—New joint U.S.-Cana- 
dian staff to integrate air defense oper 
tions and planning will be set up at 
Colorado Springs, Colo 

Gen. Earl D. Partridge, Commander 
of USAF Continental Air Defense, will 
head the staff. His deputy will be Air 
Marshal C. Rov Slemon of the RCAF 

Work of the new command will be 
confined to operational control of ait 
defense forces in North America and 
the preparation of joint plans and pro- 
cedures 

USAF said the program will have no 
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cttect on the selection r procurement \crojct designed developed ind 


















of equipment. Present cooperation, un tested the warhead, which it said cm 
der which aircraft as the F-86 is built bodies new principles of fragmentation 
under license in Canada, will be con is well as construction. Use of gla 
tinued materials and techniques not used f 
this purpose before allowed consider 
ry ‘ ible savings in weight 
W arheads of Glass Nike Hercules has nuclear « ipabilits 
Arm Nike Hercules ee = will be in inventory in 
ugh explosive ¢ mhguration born 
Azusa, Calif.—High explosive wat Acrojet liquid propellant main engine 
heads with bodies made of glass fabric n Nike Hercules has been changed t 
annealed with resin are being produced 1 Thiokol solid propellant motor t 
for Nike Hercules ground-to-awr mi climinate storage and handling prob 
siles by Aerojet-General Corp. under lems. ‘Thiokol also makes booster moto 
1 $1,846,500 Air Matericl] Command for Herculk Acrojct continue te 
contract make the liquid motor for Nike Ajax 























meers fequirements 
FOR OUTER SPACE! 


In this age of supersonic aircraft, guided missiles and man-made satellites, 
equipment and materials face a crucial test of performance. They must 
survive speeds, vibration and temperature extremes beyond any perfor- 








mance limits yet endured 

Instruments and controls call for a new concept in performance, They 
must have high sensitivity ... unquestioned reliability withstand 
tremendous shock and vibrations . . . yet be limited in space requirements 
and weight 

Aerotec is far ahead in the design and production of instruments, 
controls and switches that must deliver giant performances in midget 
packages. 

If your instrument or control problems call for a new concept in 
performance and miniaturization, Aerotec engineers can help you. Con- 
tact our project engineers today. 














Project Engineers THE THERM ORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 









Conadian Affilictes: T. C. CHOWN, LTD., 164 Metcalfe Ave, Westmount, Montreal 6, Que. A 
Manufacturers 
THE AEROTEC CORPORATION 





Aircraft Division Greenwich, Conn. 
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Eliminates Instrument Interference! 


@ Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, “NO-MAG"’ has 
these characteristics 
NON-MAGNETIC PROPERTIES... 
“"NO-MAG" cable is made from type 
305 stainless steel, It remains non- 
magnetic after severe cold working 

in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“NO-MAG'’ cable eliminates instru- 
ment interference from cable mag- 
netism 


CORROSION RESISTANCE... 

New “‘NO-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new “‘NO-MAG” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’’ 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New ‘‘NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with “"NO-MAG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New “No-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg., Detroit 2 
2216 South Garfield Ave., Los Angeles 22 - Bridgeport 2, Conn 
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MOUNTING 
ee 


Bearing Development 


Reduces Looseness 

Aircraft ball 
which cuts any radial looseness duc to 
clearance between bolt and hole in th 
inner race is being incorporated by Th 
Fafnir Bearing Company on units being 
used on Convair’s B-58 Hustler super 
sonic bomber 

Convair needed a control system that 
was as tight as possible and with litth 
or no play. To help achieve this goal 
Fafnit ball 
bearings on whose inner rings were ma 
chined sharp, wedge-shaped edges con 
centric with and slightly larger in diam 
eter than the bolt hole. The sharp edges 
extend outward and dig into soft metal 
inserts in the bearing mounting bracket 
as nuts are tightened down on the bear 
ing support bolts, thus eliminating an 
slope between bearing and bracket 

Design is used when radial movement 
of mounted bearing must be at a mini 
mum as in low-friction control systems 


he arning deve lopm nt 


developed a_ series of 


using push-pull rods or wire linkages 


Japanese Kappa 3 
Reaches 2,420 Mph. 


Tokyo—Two-stage rocket—the Kappa 


3—has been successfully test-fired, pay 
ing the way for formal triggering of the 
supersonic Kappa 4 rocket in the In 
ternational Geophysical Year observa 
tion program 

The Kappa 3, fired from Michikawa 
Beach in Akita Prefecture, northern 
Honshu, toward the Japan Sea, climbed 
to a height of 71,500 ft. with a maxi 
mum speed of 2420 mph. The rocket 
is 16.5 ft. long weighs 374 Ib. 

Experts of Tokyo University’s In 
stitute of Industrial Science who fired 
the Kappa 3 believe the more advanced 
Kappa 4 will be able to reach an alti 
tude of 192,000 ft. traveling at speed 
up to Mach 5S. 
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LAVELLE...Wherever Precision Fabrication is Required 





FAIRINGS 
BAFFLES 
COWLINGS 
SHROUDS 
ENGINE MOUNTS 








PRECISION WELDED AND MACHINED SHEET METAL 


ENGINE DUCTS 
SHIELDS 

COMBUSTION CHAMBERS 
BURNER SUPPORTS 
COMBUSTION LINERS 








JET ENGINE MISSILE ROCKET AIRFRAME AND ELECTRONIC COMPONENTS 


’ ? 


: | 
EXHAUST NOZZLES wetelala TTA TT 


TAIL PIPES 
FLAME HOLDERS 
SEALS 

ENGINE CASINGS 





FABRICATED OF STAINLESS STEEL TITANIUM, NICKEL AND ALUMINUM ALLOYS 


SHELTERS 
HOUSINGS 
REFLECTORS 
CONSOLES 
NACELLES 





TO GOVERNMENT SPECIFICATIONS BY CERTIFIED MEN, METHODS AND MACHINES 


Lavelle’s services include engineering 
produc tion planning, tool mohine mac hine 
shop and sheet metal facilities . . . inert 
gas, resistance and metallic ar welding, 


inspected by X-Ray, Zyglo or Magnaflux, Lavelle Aircraft Corporation * Newtown, Bucks County, Pa. 


painting, anodizing aad quality control Between PI elphia, P Trenton. NJ 





























This Fafnir Super-Precision 
Bali Bearing for main rotor 
shafts of jet engines involves 
a standard radial and an 
ongvlar contact bearing 
assembled in ao one-piece, 
self-aligning outer ring. 


Skill and knowledge and experience, 
especially experience, are deciding fac- 
tors in prompting aircraft designers to 
turn to Fafnir for help in solving bear 
ing problems. Through continuous re 
search plus collaboration with aircraft 
design engineers for nearly 30 years, 
Fafnir keeps in step with aircraft devel- 
opments .. . and produces bearings to 
meet the needs. Super-precision jet 
engine bearings are typical examples. 
The demand for these Fi “nir “special- 
ties” has skyrocketed. The Fafnir Bear- 
ing Company, New Britain, Conn. 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST ... at the turning points 
in aircraft design 


& 


























C-46 Changes Begin to Meet CAB Ruling 


By Craig Lewis 


San Antonio—Long-awaited modifica- 
tion of the C-46 to meet Civil Aero- 
Board requirements is finally 
getting under way as C-46 operators 
begin large scale installation of Super 
+6 modification kits developed for 
them by the Aircraft 
foundation 

Howard 
in installation program for 
crators here at San Antonio 
tional Airport, and several airlines are 
installing their own in an effort to r 
stigma of CAB deadlines 


been hanging over their 


nautics 


Engineering 


Acro Service has launched 
( 46 op 


Interna- 


move the 
which have 
heads for four years. 


Kit Prices 


Aircraft Engineering Foundation has 
engineered a kit which mects the 
CAB’s requirements and which was 
certificated in April, 1956. Thieblot 
Aircraft Co. manufactures the kits, and 
they are sold through the foundation 
for $32,500 to members and $37,500 
to nonmembers. Howard is charging 
$16,000 to install them 

Basically, the Super 46 enables the 
iirplane to meet modem fire preven- 
tion and fire extinguishing require- 
ments, and it improves performance by 
recovering power lost through short- 
comings in the standard C-46 engine 
installation 

Foundation has secured a supplemen- 
tary certificate covering all existing 
C-46 models A, D, E and F. Present 
certification will accommodate cither 
the R2800-B or the R2800-M-1 engine 

L.. B. Smith Aircraft Corp. of Miami 

currently in the midst of a program 
to certificate the Super 46 kit for the 
R2800-C engine. When this version 
of the kit is certificated, L. B. Smith 


will have exclusive sales rights to it 


Other Modifications 


Before 
program, I 
( V 201 , 1 more 
expensive modification of the 
Riddle Airlines ha 
modification designed to bring the C-46 
to CAB requirement: 

Foundation Super 46 kit is availabk 
to any C-46 operator. Although Howard 
Acro has turned out the first produc 
tion installation and is working on 
kit purchasers are free to install 


getting into the Super 46 

B. Smith had sold several 
umbitious and mor 
C-46 


ilso deve loped " 


more, 
it themselves or have the job done by 
ny fixed base operator they choos 
Major problem on the C-46 is in 
idequate engine cooling, especially in 
emergency conditions. Kit solves thi 
problem with a number of changes, in 
cluding a smaller cowling, a new pro 
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FIRST production modification from C-46 to Super 46 was done by Howard Acro Service 


for All American Airways 


Changes are smaller cowling, new propeller spinner 


external 


air scoop on nacclle top for carburetor and on bottom for oil cooler, and the augmentor 


tubes from the exhaust system protruding at an angle from the sides of the nacelles (below) 


peller pinncr ind i 
tem 


New 


iit SCOOP iT the 


cowling round 

irbure 
cooler in place of the 
haped 
New 


ind afterbody, is designed t 


oolin 


COOps cowling, wi new 
pinner 
provide the correct amount 
ir to the 
line flow 
Once the air passes ov 
jugmentor cxhaust system pro 
vides a suction cftect t 
treamline flow Ihe augmentor 
th Siamese 
’ 


linder bank i trcam 
rth lindes 


1 new 
ntmuc the 


tem uses augmentor tubx 
exhaust stack 
lector ring system. Lif f th ’ nen 


nm place of the old co 


cowling vith it yinnit-s Th 


thot) hiy mpat ( vith thre 
life of the old exhaust tem 


New it Cin p mf yp ¢ 
for the Hiinat 
the tendency of the old built-in 
to stall out at higher ar 
It also merease 
iltitucl | 


f ! vlin 


carburetor tem 


nearly | 
Similar probl 
oop im the 
nstallation of an 
bottom of the new ywwling 
1 constant flow at all 
Another mayor 


irplane ha 


mel 
probl mm 
been inadequate 


; ; ’ 


i Sup wt) Ki 








Note: to precision-minded men at MARTIN 





It's one thing to design valves of unusually light weight 
another to engineer them for high reliability 

under extraordinary conditions. At Tactair, we've 

learned to do both, not occasionally, but consistently. 

Result: a growing recognition among leading airframe 

designers that they can entrust their toughest 


valve problems to Tactair 


Case in point: this 4-way, solenoid-operated, 
pneumaty selector valve for a rocket release 
mechanism. To assure its rapid, dependable operation 
over a wide range of operating pressures, we combined 
a number of tried and proved design prim iples used 
individually in other models. And to minimize weight, 


we made the valve a pilot-operated unit 


Result: an uncommonly wide pressure range ot 500 
to 3,000 psi at altitudes from sea level to /0,000 feet, 
Extremely high flow capacity for a valve this size 

actual flow factor of .2 Qu. Low leakage cc per min, 
of free air. Rapid operation OS se max, (energized) 


And with this, a weight of only 1.9 Ibs 


Reminder: on standard or speci il components, we 


welcome the opportunity to assist you with your next 
precision valve problem Every job we do is done 
on a personalized basis It has been that way for 16 
vears. Tactair Valve Division, Aircraft Products 


Company, Bridgeport, Pa. BRoadway 5-1000, 


® 
CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TAC TAI R 





uch 
tem, th econda! 
w for the oil WOICT 
hroud ire tain] 
the accessory section, i 


mn} itmented with staink 


Third zone the wheel well om 
irtment, 1 protected with staink 


tecl sheeting on the wheel well door 


Lower Temperatures 


Howard Aero found that nacelle tem 
ture n their first kit installation 

lowered considerably l'akeoft 
mperature of the cvlinder heads i 


d 250 deg on 


cf mn pare 1 with 

tandard C-46. Cruise temperatur 

175-180 deg tbstantially lower than 
iid range of 210-215 deg 


' 
These new lower operating tempera 


ind isolation of the variou 
iacelle zone with staink tecl, add 
nificantly to the fire protection capa 
lity f the modified C-46. Howard 
ints out that protection of a 
rT ind lines from heat reduces 
ntenance cost on the engine forward 
firewall by about 
detection and extinguishing 
re designed by the Founda 
Individual dual warning lights 
ill three nacelle zones are installed 
n the instrument panel along with a 
naster fire-warning bell. Fire detectors 
perate on both rate of rise and maxi 
lum) =temperature 
Fach nacelle has a new high dis 
harge, two-shot extinguisher system 
built to Foundation specifications by 
Walter Kidde & Co., In Agent is 
omorifluoromethane ind the 
n will absorb oxvgen eight tink 
r than CO It is also less toxi 
n CO.,, and the new system is 310 
lb. lighter than the current CO, svstem 


Ground Handling 

Hyvtrol Anti-Skid Brake Svstem is in 
t mprove braking and ground 
handling qualitic of the C-4¢ 
the only tail wheel aircraft 

this braking svstem 
tem is modified to make 
ind main accumulator 
le to th ecar retractor du nig 
This reduce retraction tim 
from the former time of 
lo indicator ire 
istrument panel next 
ing feather switche 
etermine whether an 
feathered in a partial 
gcTicy control ire 
mn the panel to pro 
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u 
vithin tl 
than from an 
through 
Improvement in performance 
from a number ¢ tor Changes in 
the nacelle area allowed Foundation 
ngimecrs to recover about 0 hp. in 
each engine, and the new cowling 
duces flat plate drag wut 1s q. ft 
l aster gear retraction reduces drag and 
unproves takeoff performance. Rate of 
linb imcreases about 

Super 1 kit mer ru peed 
12-15 mph. to about ro 

cht with the R 
17.100 Tb. and ere ror 

47 400 Ib 


Kit Installation 
t produ fion 
by Howard Aer 
ican Airwavs C-46 wh 
June £0 H ward ha 
ond All Amv 


ments for two me 


Stretch Press Forms DC-8 Skin 


DC-5 commercial jet wing skin is formed in large 4-directional stretch press at Douglas Ais 
craft, Long Beach, Calif. The Sheridan stretch press, desribed as the largest of its kind in 
world, is being used to form single piece wing skins from 10x50 ft., 1,200 Ib. aluminum 
plates. As shown, retention clamps cross-wise to the sheet hold the skin while the jaw 
on the right and left draw the skin down over a stretch die which rises under the skin t 
form a dihedral contoured angle. Holding fixture in the foreground supports the aluminum 
plate which has been tapered trom 0.230 to 0.135 in, before delivery. After forming, the 
part is oven aged, cleaned, surface treated and painted before going into the DC-S wing 


assembly 








Doubtless you’ve learned to depend on the Bendix variety of exacting requirements. And, of course, 
Synchro “Supermarket” for fast delivery and world-famous Eclipse-Pioneer precision rotating 


tremendous selection of precision synchros, servo components are standard in all Bendix radar 





motors and other vital electronics systems com- antenna devices 


ponents. But did you know that Bendix is also a When you order from Eclipse-Pioneer, you'll 


prolific producer of radar antenna devices? enjoy the advantages of experienced engineering 


Over the years Bendix airborne and ground- coupled with favorable delivery and prices that 


based antenna devices have been successfully result from mass production techniques 


designed by our highly specialized staff of radar District Offices: Burbank and San Francisco, Calif., Dayton, Ohio, and Seattle, 
W osh.—Export Sules and Service: Bendix international Division, 205 E. 42nd 
and servo-mechanisms engineers to meet a wide $t., New York 17, N.Y 


TYPICAL EXAMPLES OF BENDIX RADAR ANTENNA DEVICES 





Airborne reflector mounting and drive 
unit for x-band antenna; 2-speed, con 
tinvous rotation in azimuth, either direc 
tion; 40° and 60° sector scans; remote 
manual tilt; line of sight stabilization. 








Lightweight, ground-based, air-transportable Lightweight, ground-based, air-transportable, Airborne weather radar antenna with 
tracking antenna pedestal for mounting 8-ft dual reflector, multi-band, high gain search line of sight stabilization for x- or c-band; 
diameter, s-band segmented parabolic reflector antenna and control system; 2-speed dota switchable wide fan (cosecant squared) 
and nvtating scanner; highly accurate 2-speed systems and magnetic clutch drives in azimuth beam pattern for mapping or pencil 
data systems in elevation and azimuth and elevation beam for storm detection. 


Eclipse-Pioneer Division Bendix” 


TETERBORO, N. J. 





© TUBING in industry varies 
in application so wide ly chat 

the word QUALI TY can be 
misinterpreted easily. Not so with 


PERFECTION ! When the chips 


STOW it of regulatory action taken b point program to 
the CAB four vears ago after the Board the C-46 situation 
had taken a look at the C-4¢ accident Thi program commiutt 


1. Special regulation was issued dation to (1) improve 








i 

quiring that the ti insport meet tran 
port category standards in order to b« 
eligible to carn passengers Extension 
have been granted since then, and th 
perators have been flying the aircraft 
under waivers until a satisfactory modi 
heation became available 

When the CAB clamped down in 
1953, C-46 operators got together and 
formed the Aircraft Engineering Foun 
dation. Foundation President Snedek 
er’s job was to find ways of bringing the 
transport up to CAB’s new standards 


Safety Record 


When the Foundation launched it 
program in 1953, the C-46 safety r 
ord was under fire. The transport had 
been manufactured during World War 
Il for the military. After the war, sur 
plus C-46s were turned loose for civil 
operation without the normal engineer 
ng help and guidance customarily pro 
ided by the 
ommercial transport 

Looking over this safety record, the 
l’oundation discovered that 68% of 
the accidents had been caused by a 
lack of pilot training, and another 20% 
were traced to poor maintenance. Thes« 


manufacturer of i 


were shortcomings which could be cor 
rected without modifying the airplane 
0 the Foundation launched a four 


Stand to Test X-15 Engin 


dards of the ( 
maintenance ; 
tion kit, and | 
ponsor of the transport 

lo solve the pilot error pro 
the Foundation joined the CAA 
program conducted at Oklahoma ¢ 
between September 19 und June 
1954 In this program, C-4 pilot 
went through a two week course dé 


signed to train them in the pro 
emergency procedures for the uirplane 

As a measure of the success of these 
cfforts, Snedeker points out that ther 
have been only two fatal accidents with 
the C-46 since September, 1953 


Fifty Kits Sold 


Work on a modification kit for the 
C-46 was started in 19 ind a cer 
tificate was issued by the CAA on A 
6, 1956. Fiftv of the kits have been 
old by the Foundation, and about 
of them have been delivered 

With the design and develop 
of the Super modification kit 
the way, the Foundation continu 
pursue its role as technical sponsor 
the airplane. Service bulletins are i 
sued as problems come up, and the 
Foundation does a continuing job o 
providing a technical 
service for C-46 operators 


factory-type 


Reaction Motors Inc., built this test stand at Lake Denmark, N. J., capable of testing rocket 
engines in the million pound thrust class in any flight attitude. It will test the 60,000-Ib 


thrust engine for North American X-15 


Engine systems for test, including tanks, are 


mounted on a large rotating beam which can be raised or lowered by hydraulic cylinder 
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are down and safety performance, 
and LIVES are on the line 

the kind of tubing TMI makes 
proves rself worth all the care 

and tedious quality control that 


precision specifications demand 


_—— 


What betrer way to describe the 


scope ot IMIS cTvice tr the 


lustry im ge neral 


metalworking in 
and to the top-flight design and 
process engineer: who dare to ask 
the ulamate from stainless steel 
and special alloy tubings. TMI 
buile its quality reputation sup 
plying cold drawn tubing for men 
and ¢ ompanes who specialize on 


sr We talked their 
anguage and kept our pioneering 


word with them 


YOU CAN EXPECT MORE 
OF TMi STAINLESS STEEL 
AND SPECIAL ALLOY TUBING 
BECAUSE WE BUILD MORE 
QUALITY InTO iT! 


pa 8)-) = 
11 a LO] Oh 
INC. 


BRIDGEPORT (Montgor 


PENNSYLVANIA 








LOW NOISE CHARACTERISTIC of atomic amplifiers can be used to extend the range of missile and satellite tracking radars as indicated 


pictorially above 


Conventional Maser is shown at bottom of the diagram. 


How the Maser Operates: Part I 


Maser Shows 


By Dr. Richard W. Damon 


Recent developments in atomic phys 
ics have produced an entirely new type 
of high frequency amplifier which holds 
of great 
performance of 


Promise gains in the range and 


radar, clectronic coun 
md scatter communication 
\nother application of the 
Suliie clon k, 
an oscillator with remarkable frequency 
stability (AW QOdct 2, 1956, p. 103) 

The term Maser frequently is applied 
to the This is an acronym 
derived from thew principle of opera 
tion, i.e. Microwave Amplification by 
Stimulated Emission of Radiation 

The name sometimes is applied to a 
very recent development in atomic am 
pliers which use ferrite or garnet mate 
In a strict sense, this newer device 


termeasure 
systems 


principles 3 the atomic 


rew devices 


rial 
is not really a Maser because its opera 


76 


Promise, Some Drawbacks 


different 
under 


somewhat 
principles—principles not yet 
fully of conventional 
However, thes« ferro 
amplifiers operational 
wavs re 


both will 


tion 1s based on 


tood as as those 


Maser 


magnet 


newer! 
have 
characteristics which in 
those of Masers 
this 


many 
and 
discussion 


semble 
he covered in 


Low Noise 
| he yC 


generated tremendous 
tary 


new atomic amplifers have 
mili 
primarily be 


extremely 


nterest im 
industry circl 


characteristic 


ind 
cause of one 
low noise 
Ultimate radar, 
communications or countermeasures re 


level of the 


sensitivity of any 


civer is sct by the noise 
input stage. Noise level of atomic am 
plifers can be as little as 1/1,000 that 
of presently used klystrons and travel 
wave tubes. The basi¢ 


ing reason 15 


conventional tubes operate by virtue 
of electron flow, itself a cause of nois« 
The atomic amplifier uses no electron 
flow, extracts internal energy from un- 
charged atoms 

The solid state atomic amplifier, con 
sisting of a small crystal mounted in a 
microwave cavity and 
magnetic field and source of microwave 
energy, is basically less complex and 
ultimately should be costly than 
traveling wave tubes or klystrons 

Ihe devices provide attractive band 
widths, some as high as several hundred 
megacycles. They are electrically tun 
ible and can be designed for frequency 
ranges from 100 me. to 100,000 me 

These advantages are not obtained 
without certain penalties. For example 
e Extremely low-temperature operation. 
Most atomic amplifiers, such as the 
Maser or (as it 1s known) para- 


expos d to a 


le SS 


also 
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magnetic ampliher, must be operated 
at near absolute-zero (—273C) temper 
atures, which requires heavy, costly 
cryogenic cquipment This tends to 
limit their use to ground based sys 
tem However, the recently 
oped ferromagnetic amplifiers can oper 
ite at temperature 
ilthough 


devel 


room and higher, 


cooling does improve their 
performance 

© Low power capability. Most atomic 
amplihers developed so far have rela 
tively low power outputs of about a 
fraction of a watt (Amplifving proper 
ties are destroyed at higher 
Atomic amplifiers may 
fore be used primarily 
with 
employed for output stages. Here again, 


however, ferromagnetic 


pe wc! 
levels.) there 
iS preamplifiers 
conventional microwave — tub« 
unplihers may 
overcome these 


e Low 


power limits 
design. Extremely 
noise level of the atomic amplifiers in 


noise low 
creases svstem design probl ms because 
all other 
ystem, particularly ahead of the atomi 
implifier, must be minimized to realize 
full advantages of the device 


source of noise within a 


Hardware Emerging 
Uhe 


to move 


atomic amplifier has just begun 
out of the 
development 
work 18 


laboratory into 
but intensive 
continuing. Principk 
of operation have been established and 
the 
has been experimentally demonstrated 

(me the 


terest in umplifiers is the num- 


hardware 
research 
feasibility of building useful device 
indication of current m 
tom 
ber of companies and research facilities 
How in the field. These include: 
Au Cambridge Research Center, 
Bell ‘Telephone Laboratories, California 
Institute of 
University, 


active 
Force 


Columbia 


Harvard, 


lechnology, 
General Electric, 
Hughes Aircraft, Lincoln Laboratory, 
Massachusetts Institute of Technology, 
Princeton, Radio Corporation of Amet 
Stanford University, Varian Asso 

ind Westinghouse Electric 

Out of these widespread research and 
development efforts could come entireh 


Ca 


ciate 


new types of atomic amplifiers, some of 
suitable for 
much as the original 
transistor invented in 1948 has spawned 
1 vast family of semiconductor 
with far versatility 
ness than the original. 
The familiar sodium _ street-light 
illustrate some of the fundamental 
properties of atomic systems similar to 
those the Maser. In both, an 
external source of energy is used to 
the sy The 
release this energy in 
form of 


whose frequency | 


which may be airborne 


equipment, 


device 


greater and useful 


used in 


itom 

the 
radiation 
of the 


odium 


excite tem of atom 
ib orbed 
electro-magnetic 
characteristic 
In the 
receive energy from 
ind give it off 
as yellow light which corre 


particular atoms used 


lamp, the atom 
in electric irc m 


mediately 
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from the vacuum tube or transistor 
itself. 

This article is the first of a 
of their remarkable potentialities as well 

The author, Dr. Richard W 
Laboratory 
nomena and their application to atomic 
investigation on ferromagnetic resonance 
behavior of ferromagnetic materials which 


newest types of atomic amplifiers 





making use of electron spins within the 


two-part series intended to give 


currently engaged in research in the 


Author of Exclusive Series 


Atomic amplifier, or Maser as it is sometimes called, is one of the most significant 
developments of the post-war period, comparable to the discovery of the transistor 


nine years ago. In its principles of operation, the atomic amplifier differs radically 


Aviation Week readers 


an understanding of the operating principles of the new atomic amplifiers and some 


is their limitations 


Damon, is a physicist in General Electric's Research 


held of 
amplifiers wuithor's 
at Harvard, he the 


forms the basis for operation of one of the 


magnetic resonance phe 
chon t ral 


During the 


discove red 
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the isiDl wh 
pectrum There 18 nother, ind 
difference the Mas 
sodium lamp: the Maser atom 
the energy 
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quene \ below 


crucial between 
ind the 
do not radiate excitation 
pontancously a 

The Ma cl 
of excitation which must be 
the characteristi 
Under 
in the 
teristi 
trength of 
thereby 

Phu 


quired 


require i ond sources 
ipplied it 
frequen ‘ fits atom 
the energy stored 
thi 


idding 0 


uch condition 
chara 
the 


and 


itoms 18 released at 
frequen v, 
the 
unplifying the 
the three 
for Maser 
© Source of energy 
e Characteristic frequency 


ignal radiation 
vt i] 
basi | cert 


operation nclude 


material used must lie with 


frequen ( it which amp 
desired 


© Energy must be stored in atom 


lll 
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Mn) i 
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pin 
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SELECTRICAL ENGINEER 
GUIDED MISSILES 


PHYSICIST — 
SUBMARINE REACTORS 


MANAGER — 
JET ENGINE PROJECT 


TECHNICIAN-— 
PLUTONIUM PRODUCTION 


Devoting the talents of outstanding people. Staying ahead of potential aggressors requires quality of people as well as equipment. 


How General Electric 
is trying to help meet the 
increasing challenges of detense 


Today Americans are being forced 
to think in a totally new way about na- 
tional defense. The United States can 
no longer expect to build military 
strength after an attack, but must be 
ready at all times to discourage aggres- 
sion and maintain peace. 

Yet, at the same time that a sizable 
portion of research, development, and 
production is constantly devoted to 
defense, we as a nation are striving to 


continue to advance our living levels. 


Security with solvency 


The resources of the nation are not 


limitless. Maintaining security with 
solvency presents a challenge to busi- 
ness and government to make sure 
that every citizen is getting the most 
for his defense dollar. 

In helping meet this challenge, 


General Electric is: 


®@ Devoting the talents of nearly half 


of the company’s scientists, engineers, 
and technicians to defense activity. 


© Bringing to bear its large-scale re- 
sources to pioneer vast and compli- 
cated defense projects... and then 
breaking down the big jobs into tasks 
to which thousands of other businesses 


contribute their specialized skills. 


@ Trying to conduct defense work as 
a business instead of an interruption 


of business. 
Toward greater defense values 


Meeting defense requirements is a 
continuing duty of responsible busi- 
ness. General Electric believes, how- 
ever, that even fuller value from in- 
dustry participation can be gained by 
infusing into defense work the same 
free-enterprise incentives that keep the 
civilian economy vigorous and able 
to supply good values to customers. 

One way is to encourage maximum 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


incentives for cost reduction in which 
both the taxpayer and the producer 
share in savings; another is to stimu- 
late risk taking by making possible re- 
turns on defense accomplishments that 


warrant greater private investment. 





THE PUBLIC'S IDEA OF PROFITS-AND THE FACTS 
What public 
considers a 
10% aaniene 


0% 











As General Electric sees it, fully 
utilizing the incentives of a free society 
will deliver to every citizen greater 
defense value for his tax dollars... 
and at the same time continue to pro- 
vide Americans with the highest living 


levels anywhere in the world. — nom 





To help further public understanding of key 
defense problems, this message is appearing 
in TIME, NEWSWEEK, U.S. NEWS,NE® 
YORKER, FORTUNE, ATLANTIC, HARP 
ERS, SATURDAY REVIEW, CHRISTIAN 
SCIENCE MONITOR and WALL STREET 
JOURNAL, 























MECHANICAL ENGINE im 


TECHNICAL WRITER — | APPLICATIONS ENGINEER— | 
AIRBORNE ELECTRONIC Aincmart NUCLEAR oan’ Geulineen tation GAS TURBINE 
SYSTEMS PROPULSION | FOR MELICOPTS i 














Nearly half of G.I 's technical personnel is issigned to defense work, even though it is only about 20 of the company total busi 
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Mobilizing the skills of businesses of all sizes. |: 
and breakis them down int 
d talent 


Bringing to bear large-scale resources. | yp- 
mplex jobs undertaken by General defense projects 
Electric brings together the spec 
! more than 600 firt 


wal otco 
Electric is development of atomic reactors 


for submarines (like the Seawol/, above) sentatives o 


ne 


i Ee 


The revolutionary J79 jet engines powering the new B-58 supersonic homber.and F-104A fighter-interceptor 
were developed by General Electric. The J79 is the most powerful jet engine for its weight yet built 





General Electric Company's Charles A. Wood- 
cock begins analysis of aircraft gas turbine 
operating dynamics by pressing “Start’’ button 
on one of two Davies Division magnetic tape 
systems at the Flight Propulsion Laboratory 
Dept. Data Reduction Center, Evendale, Ohio, 


how G.E. data center analyzes dynamic jet engine operation 


G.E. wants to know a lot of things about an aircraft gas 
turbine before it leaves the ground. Not just thrust, 
pressure, temperature ... but vibration and stress char- 
acteristics too. While suitable equipment has long been 
available for recording and measuring the “static” 
operating characteristics, only the last five years have 
seen reliable techniques introduced for measuring, re- 
cording, and reducing significant information from 
dynamic signal sources 

A pioneer in the application of these techniques, 
General Electric’s own dynamic data handling installa- 
tion at the Flight Propulsion Laboratory Department, 
Aircraft Gas Turbine Division, Evendale, stands as one 
of the most complete in the country. Originally con- 
ceived by the Laboratory, the facility has contributed 
substantially to the outstanding progress of aircraft gas 
turbine design at G.E. Data recorded at the test site can 
be played back through two tape systems at the Lab- 
oratory into electronic data analysis equipment and 
analog and digital displays for a fast, detailed picture 
of gas turbine performance. 
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Oscilloscope 


The substantial part played by magnetic tape in the 
system reflects its growing importance as the common 
denominator of dynamic data handling. Dynamic range 
and frequency range are several times greater than 
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characterize other recording media, and the data is 
stored “live”. The original electrical transducer signal 
can be accurately re-created whenever desired for 
observation and processing. 

Five portable magnetic tape data recording systems 
are used by G.E. to collect data at the engine test cells. 
Signals ranging in frequency from DC to 30 ke, are 
recorded by Direct or FM carrier techniques. Wide 
1%" tape carries 28 tracks of data, plus reference 
frequencies, timing signals, and voice, as desired. 
Monitoring oscilloscopes permit visual observation of 
the recorded signals. It is interesting to note that the 
five portable recording systems were originally designed 
by the Davies Laboratories Division for the limited 
space and severe environments of aircraft flight testing. 
The strength built into them has proved invaluable to 
G.E. despite the fact that they have never been operated 
in the air. 

With the completion of a test, the reel of tape is 
transferred to the data reduction center. Two complete 
Davies Division laboratory record-reproduce systems 
permit utmost flexibility in feeding tracks of data 
serially or simultaneously into reduction and display 
equipment. Oscilloscopes permit a quick look at results 
through rapid visual inspection; wave analyzers provide 
a record of frequency components; level recorders 
measure amplitude; direct-writing recorders and oscillo- 
scope cameras permit a complete record of wave shapes 
and phase relationships. 

Davies Division magnetic tape data recording instal- 
lations as large and complex as this one at Gener! 
Electric Company can rarely be outfitted with standard 
package equipment. But for the smaller installations, 
recently announced Davies Universal Magnetic Tape 
Systems are an ideal choice. You can get a good back- 
ground in magnetic tape data recording techniques in 
general by requesting our Bulletin 1001. Universal 
Systems are covered in Bulletin 2701. Minneapolis- 
Honeywell Regulator Company, Davies Laboratories 
Division, 10721 Hanna Street, Beltsville, Maryland. 
Or call WEbster 5-2700. 


Honeywell 


DAVIES LABORATORIES DIVISION 
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Maser 

principle of 
Amplification 
Radiation 
Charles Hf 
Lown 


demonstrated — the 


Father of the 
Discovery of the Maser 
Microw ive 


mission of 


smn pli fic ion 
by Stimulated 
generally is credited to Dr 
of Columbia t 
first 


Downes niversity 
and msociates 
seriiteentiia va 


Maser, like that of 


stem 


principle in 1954 using 

Discovery of the 
the transistor, did not from a 
search for a ampliher 
Rather it resulted from the 
instead of 


study the 


new type of 
idea of using 
light in 


structure of 


MmiICTOWAVES visible 
spectroscopy to 


gas molecules 














FLIGHT TEST 


ENGINEERS 


will be interested to know that the 
design and manufacturing facilities of 
Wallace O. Leonard, Inc., Pasadena, are 
now available to firms in the aircraft and 
rr le field whose need is for flight test 
instruments of outstanding accuracy that 
must function reliably under extreme en- 
vironmental conditions. The following 
force-balance pressure instruments are 
available with ten turn rotation of a single- 
turn and a ten turn output potentiometer 
to minimize telemetering and flight re- 
cording errors: 


ALTITUDE TRANSDUCERS 
Sea level to 90,000 feet 


INDICATED 
AIRSPEED TRANSDUCERS 
100 to 1500 knots 


MACH NUMBER TRANSDUCERS 
Up to Mach 4.0 at altitudes to 90,000 feet 


ABSOLUTE PRESSURE 
RATIO TRANSDUCERS 
-8 to 2.0 at pressure levels from 3 to 30 psia 


DIFFERENTIAL PRESSURE 
RATIO TRANSDUCERS 


4 to 1.6 at pressure levels from 0.5 to 10 psid 


your ingu iry is invited 


For immediate consultation on your 
needs for such products please write, 
wire or telephone the Leonard represent- 
ative listed below who is nearest you. 


IN S@KATTLE Associated Indusiries, 1752 
Rainier Avenue, Seattle 44, Wash. Telephone 
Minor 4400 or TWX SE 


IN WICHITA —As lated Industries, Inc 
55 South Washington, Wichita 7, Kan. Tele 


phone HObart 4-0391 or TWX WI.266 


IN GREATER NEW VORK — Grierey, Davis 
Company, 3432 Springfield Avenue, Summit, N.J 
Telephone CRestview 3-7300 or TWX Summit 
NJ 355 


IN SOUTHERN CALIFORNIA~Control 
Components Company, 35 North Arroyo Park- 
way, Pasadena, Calif. Telephone RYan 1-5172 
or TWX Pasa Cai 7175 


Wallace O. Leonard, Inc. 


373 South Fair Oaks Avenue, Pasadena, Calif, 











Waveguide 


eT 


Ni Magnet (dec. Field ) 


DIAGRAM of a simple paramagnetic amplifier (Maser) showing relationship of magnet, 


paramagnetic crystal and waveguide. 


small gyro-magnets. Atoms with this 
property are found primarily in the 
transition groups of the periodic table 
and include such clements as iron, 
nickel, chromium, manganese and cop- 
per of the iron series, the cerium, 
prascodymium, neodymium and gado- 
linium of the rare earth series. 

The amplification (gain) of the 
Maser depends upon the magnetic mo- 
ment of the crystal which in turn is 
proportional to the number of atoms 
per unit volume which have electrons 
with spin available for resonance. This 
means the Maser crystal material must 
have a high concentration of paramag- 
netic atoms for efficient operation. 


Crystal Temperature 


Ihe temperature of the crystal is im- 
portant because it determines the per- 
centage of the total paramagnetic atoms 
that will be available to contribute to 
the net magnetic moment. The lower 
the temperature, the higher the per- 
centage available 

The crystal in which these atoms are 
incorporated must not distort them too 
severely so that once the spin axis has 
been inverted it will remain so oriented 
for a relatively long time with energy 
available for amplification 

Properties of many suitable materials 
have been measured and tabulated dur- 
ing the past 10 years. 

Attainable concentrations of para- 
magnetic atoms, crystalline distortion 
of the atom and relaxation times are 
known and tabulated for a variety of 
materials. 

Most straightforward way of using 
the solid-state Maser crystal is to place 
it in a waveguide which is propagating 
the signal to be amplified. An external 
magnetic field is then applied at right 
angles, its strength being selected to 


provide an clectron spin resonant fre- 


quency (precession rate) equal to the 
applied signal frequency. 

To obtain net amplification, energy 
received from the active Maser material 
must exceed dissipative losses in the 
waveguide walls. This means that 
n> magnetic energy per unit length 
must be large because the Maser gain 
per unit length is proportional to the 
energy stored in the inverted gyro 
magnets (magnetization). 

Serious limitation of this simple con 
struction arises because of the large 
sizes required for appreciable gain. For 
example, a paramagnetic Maser having 
a bandwidth of 10 mc. and a gain of 
10 might require a waveguide measur- 
ing about three feet in length. One 
way to reduce this is to use a regenera- 
tive type amplifier employing a cavity 
so that the applied radio frequency sig 
nal bounces back and forth through the 
Maser crystal 

Other modifications of the micro 
wave circuitry are possible to obtain 
desired Maser characteristics. The par 
ticular structure used depends upon 
the application because the gain-band 
width relation is determined by both 
the material and the method used to 
apply the signal to the active spins 


Basic Requirement 


Basic requirement for any of these 
systems is essentially the same as for 
a conventional amplifier: the paramag 
netic material must supply cnough 
energy to overcome circuit losses in the 
structure in order to achieve a net gain 

If there is some feedback, and the 
material emits enough power to exceed 
not only the internal losses but also 
those in the load attached to the 
device, then the system will oscillate 

In this respect, once the material 
parameters are know, the particular 
sample can be ennai by an 
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Jack Herlihy (c), Vice President of Engineering & Maint 
nance, and William C. “Red Mentzer (a), General Manage 


Another in a series on the care 9 


Red Carpet 
On ‘The 
Mainline 


taken by leading airlines to main- 


tain top flight efficuency—and 


why this care has led them to select 
CHAMPION SPARK PLUGS 


Noted aviation authority reports 
pent i By HERB FISHER 


international aviation authority, veter 


on United Air Lines... 


liner first-class service while almost dependability a red-carpet fact for 


United Air Lines’ Red Carpet 
service means luxury all the way — 2 million rode United’s comfortable the No 
coach flights, both the last word in 
safety and dependability 


1 coast-to-coast airline 


Here we do all the heavy main- 


Jack Herlihy, Vice Presi- 


the Mainliner way. 


The flying Red Carpet fleet is tenance,’ 


aloft 1,700 hours a day, safely cover- 
ing 380,000 miles every 24 hours 


Last year, United flew more than 
6 million passengers along its 14,000 
miles of routes serving 80 cities in 
the United States and Hawaii. More 
than 4 million people enjoyed Main- 


To the aviation industry, safety 
and dependability are more than 
words. They’re goals for achieve- 
ment. And when I visited UAL’s 
San Francisco Engineering and 
Maintenance Base, I saw the inside 


operation that makes safety and 


dent, Engineering and Maintenance. 
told me, 
to achieve the maximum humanly 


‘and our first objective is 


possible in safe aircraft for the 


traveling public.’ 


Under the direction of a dynamic 
trio — Mr. Herlihy; W. C. “Red” 





General Manager, Engi- 
Hoare, General 


engineer 


Mentzer, 
neering; and W. P 
Manager, Maintenance 
ing and maintenance personnel com 
bine to guarantee 
top operating 
efficiency of 
United's 180 air- 
craft. All old 
friends of mine, 
these three men 
and their dedi- 
cated staff are a 
driving force 
there at the SFO Base. 

I spent several days at this 128- 
acre maintenance base fronting on 
San Francisco's International Air- 
port. There wasn’t a section of the 
million square feet of floor space 
I failed to see — hangars, overhaul 
docks, shops, test cells, storage and 
stock service and training 
headquarters, office buildings, even 
the aircraft run-up pads — all of it 
comprising a “push-button” main- 


HERB FISHER 


areas, 


tenance base that’s recognized as one 
of the most modern and complete 
in the nation 

From a small, split operation at 
Oakland Airport and Cheyenne, 


Fisher discusses extensive flight testing of 
reconditioned aircraft with (t/r) Robert 
M. Melver, Test Pilot; W. EB. “Dusty” 
Rhoades, Flight Engineering Manager; 
and Robert C. Collins, Test Co-pilot 
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Wyoming, in 1941, United has 
mushroomed with atomic impact in 
the aviation industry. With today’s 
maintenance Operation centered at 
San Francisco, total UAL invest- 
ment in buildings at year-end stood 
at $17,210,900, with 5,677 em- 
ployees on a $31,789,662 payroll 
just at San Francisco alone. 

Current maintenance-hangar con- 
struction will boost United’s San 
Francisco investment to $24,495,- 
900 by June of 1958. 

Each year, hundreds of skilled 
mechanics, technicians and crafts- 
men work with engineering special- 
ists to overhaul 250 to 300 aircraft 
and more than 1,500 engines. Main- 
tenance standards and procedures 
are rigid. 

On a precise schedule of preven- 
tive maintenance, each UAL Main- 
liner and Cargoliner is routed to 
San Francisco for progressive over- 
haul. This is planning at its best. It 
is one of the most perfectly synchro- 
nized operations I’ve ever seen. 

A Mainliner is assigned a hangar 
Ten minutes after being squired into 
position, it is literally caged by cat- 


walks, frameworks and platforms. 
Powerful jacks lift the plane. Over- 
head cranes move in to support 
engines while they're dismantled. 
Control surfaces, instrument panels, 
wheels and brakes, seats, buffets and 
all other removable components are 
“pipelined” to their respective shops. 
Metal workers, X-ray specialists 
and inspectors move into the stripped 
fuselage to probe for metal fatigue, 
corrosion and wear, 

Meanwhile, the giant engines have 
gone into the Powerplant Section, 
where they’re steam-cleaned, torn 
down, and part-by-part chemically 
washed and minutely examined, in 
strict conformance to United’s rigid 
specifications. 

After engine reassembly, valves 
are adjusted, timing is set and test 
cells are readied. There, with the 
deft care of surgeons, specialists 
check each engine pulse to doubly 
assure perfection before mating the 
engine with three others to form the 
safe and dependable power package 
of a UAL Mainliner. 

“Dependability is of such great 
importance,” Red Mentzer told me, 
“that we cannot afford to use a 


“Rule of Five” sign points up safety, passenger comfort, 


schedule 


performance, 


honesty, simecerity. Pictured are 


(t/a) Fred Page, Maintenance Division Manager; H. R 


Williams, 


Powerplant Manager; Hadley Queen, Mainte- 


nance Manager Assistant, 


“Usually, where statistical data 
blames spark plugs for ignition 
system troubles, we find the 
spark plug is the victim and 
not the cause,” reports Bill 
Pitt, Line Service Engineering 
Manager. 
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second-rate product any place in ability, long life and economy. We & Whitney and Curtiss-Wright en- 
our Operation. feel that no other spark plug has gines and, alter 5OU hours of oper- 
“Take spark plugs,” said the top thus far provided us with a full ation, they're removed by line main- 
man in Engineering and 24-year measure of these requirements.” tenance people and returned to 
UAL veteran. “We've been using Frank H. Griggs, buyer in United's the base for reconditioning. Then 
Champions as standard equipment Purchasing Department for 19 years. they're put in service for another 
on all of our airplanes for more than calls it business integrity and for- 500 hours 
10 years. We've tested many dif- ward thinking on the part of “In terms of operating costs,” 
ferent types of spark plugs during Champion. Bill Pitt, Manager of Line Service 
that time. We've found, however, Engineering, told me, “Champion 


Just as a good airplane is the 
has been able to extend the time 


that Champion has developed its 
product more rapidly than anyone 
else. Result is — since we've used 
Champions we've enjoyed the best 
over-all ignition experience of our 


composite idea of designer, builder 
and user, so is development of a 
spark plug largely the result of 
cooperation between manufactuter 
and user. 


between spark plug replacements 
so that we are now realizing as high 
a time as any airline in the industry 
This represents a saving in direct 


entire history.” man-hours and in less frequent need 
As Jim Goodart, a maintenance One of United’s technician engi- for overhauling or service 
' expert in Line Service Engineering, neers, Thomas Preitkis, told me this Mr. Pitt began his career with United 
' put it: “We have yet to find one “United has attended Champion 27 years ago as a cleaner and has 
engine failure caused by a Champion Ignition Conferences every year for progressed through all levels of 
Spark Plug. With these DC-7 en- the past seven. There, airline oper mechanical maintenance. He speaks 
gines costing about $120,000 each, ators get together with Champion with authority, then, on economy 
| the importance of product reliability engineers to discuss their problems and dependability 
is obvious. Sometimes a spark plug The result of such meetings is a “Actually, the spark plug is one 
' is blamed for trouble when actually spark plug that meets the needs of of our finest tools for evaluatine 
it is not at fault. We’ve found that the airline operator, a spark plug combustion chamber irregularities 
Champion is the best we could offering greatly improved perform- such as burned pistons and valves 
possibly use.” wa aoe Mr. Pitt said. “By careful study of 
Harry Taylor, Superintendent Dependability the Champion way the electrode end of a spark plug 
of Powerplant Engineering, said: is 1,000 hours of service. New spark removed from a malfunctioning en- 


“We've always emphasized depend- plugs are installed in UAL’s Pratt gine, we've determined actual cause 








Planning precise scheduling for aircraft over- 
haul are (L/a) W. P. Hoare, General Man 
ager of Maintenance, and G. E. Keck, Assist 
ant to V.P. of Engineering aud Maintenance 
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Describing tests of all kinds of spark plugs 


ind reasons for using Champions exclusive! 


y 








the past 10 year sre (/m) Harry Taylor, 
Powerplant Engineering Superintendent, and 
Frank H. Griggs, Purchasing Department Farl Koehler (1), Champion Representa- 
Buyer. tive gives echt i assistance to Tom 






Preitkis (c), Powerplant Engineering As 
sistant, and A. G Hap" Gronenthal (#) 
of Spark Plug Maintenance 







A Mainiiner is reconditioned right down to the last nut, bolt and spark plug. 


of the trouble and avoided some 
rather destructive engine failures.” 

General Manager of Maintenance 
— Mr. Hoare — emphasized UAL’s 
success with Champions: “United's 
experience has demonstrated Cham- 
pion’s consistently dependable per- 
formance under widely varying 
operating conditions,” said the 30- 
year UAL veteran 


Chose who occupy the “front 
office” of the airplane itself, those 
who bear the final responsibility for 
safe operation of the aircraft in 
flight, have the deep personal ap- 
preciation of the meaning of reli- 
ability. United’s Flight Test Section 
employs 15 experienced pilots and 
flight engineers. During a hangar 
flying session with these test pilots, 
I learned just what Champion does 
mean to them, 


Harold 


fore it can be considered satisfactory. 
Naturally, the engines and their ac- 
cessories are subject to very close 
scrutiny . . . and spark plugs fall 
into this category. 

“During each flight test, our flight 
engineers observe spark plug per- 
formance continually by means of 
ignition analyzers, and pilots do like- 
wise indirectly by means of the 
instruments on the power panels. 

“Using this instrumentation, we've 
been watching the performance of 
Champion Spark Plugs for 10 years. 
The excellent characteristics of these 
spark plugs have become not just 
a matter of personal opinion, but a 
matter of statistical record. We can 
summarize that record by saying that 
Champions meet the tough require- 


Robert M. Mclver, a Test Cap- ments of an airline operation and 
tain for UAL, said: “My experience are backed by a good service 
dates back to 1933 and includes Of8anization... 
some 10,000 hours’ flying time, Captain Mclver’s comments were 
6,000 of it flight testing. We have seconded by UAL Test Pilot Robert 
a tremendous sense of moral re- C. Collins, who told me that so far 
sponsibility toward each airplane as he knew no other spark plug 
we release, since we realize each has ever come close to replacing 
plane will cover millions of miles Champions at United. 
under all kinds of conditions before UAL’s record of safety and de- 
returning again for overhaul. pendability reflects the reliability of 
the heart of its aircraft ignition sys- 
tem, the Champion Spark Plug 

Red Carpet means the finest. To 
millions of passengers it means the 
ultimate in reliability, service and 
comfort. In a Mainliner, it means 
the ultimate in engineering and 
maintenance. 

When you fly United, you're 
flying Red Carpet. 


” 


“Part of our job, then, is to 
devise exhaustive tests for each 
component of the plane, and these 
tests we carry out religiously. The 
work of Flight Test is the end point 
in a long line of maintenance and 
inspection procedures, and we have 
authority to fly each plane as much 
as necessary to insure the ultimate 
in quality. Each component must 
fall within very tight tolerances be- by HERBERT O. FISHER 


McCray calibrates with 


fluxgate compass transmitter. 


Cabin view of Curtiss-Wright simu- 
lator, which electronically duplicates 
flying characteristics of DC-6B 
Mainliner, shows United crew solv- 
ing flight problems “inserted” by 
instructors. UAL has seven of these 
— largest number owned by an air- 
line — for advanced pilot training. 


Unique with United is this special briefing room with a 14,000- 
mile view. Specialists brief company executives in Denver every 
morning on system-wide airline operatiéns for past 24 hours — 
plus a forecast of the next 24. This contributes to constantly 
improved service. 


CHAMPION SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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TYPICAL Distant Early Warning (DEW) Line station showing complex of outbuildings, access roads and intercommunication facilities 
surrounding the dome shaped housing of the main search antenna. DEW line officially became operational this summer 


DEW Line Goes 
Into Operation 


DIRECT and overwater strike route chart 
showing interrelation of ground-based and PARABOLIC microwave antennas 60 ft. high are for DEW Line intercommunication 
coastal airborne carly warning systems as system. Due to concave surfaces, antennas must be heavily stressed against prevailing 
described in a talk by Brig. Gen. K. H. high arctic winds. Sites were installed for USAF by Western Electric Co 


will be oper 
Gibson. ated by International Telephone and Telegraph 
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Pioneering Scientitic Frontiers at General Mills 


This man 

is steering 
tomorrow's 
guided missile 


- 


His uniform is a laboratory coat, his cockpit a dust-free 
room with carefully controlled temperature and humidity. 
He's a skilled General Mills gyro technician—as much a 
part of the defense of his country as the jet pilot. Results 
from his work, and from work in other R & D labs, 
issure us that tomorrow's guided missiles will be even 
© At the Mechanical 
Division of General Mills, the gyro lab is part of a 


more accurate than today’s. 


WE'D LIKE TO TELL YOU MORE 


Send for facta about our unusual skills and 
how other companies use them in defense 
weapons production, Write to Mechanical 
Div., General Milla, Dept. AWS8, 1620 
Central Ave. N.E., Minneapolis 13, Minn, 
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talented, well equipped guidance and navigation systems 
development group. The group also includes top men and 
facilities in infrared, microwaves, electronic and mechan- 
ical design, and overall systems engineering. We team 
these men and facilities with a complete precision pro- 
duction plant to handle systems, sub-systems and major 
assembly problems for the world’s most exacting custom- 
ers. Possibly you too can benefit from our capabilities 


MECHANICAL DIVISION 


Creative Research and Developr 


t + Precision Engineer ng and Production 
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> Unreliability in Reverse—MAIS Pa 
fic Division is studying recommenda tinous wa yperating On X-band and 
on that failure of Loran be considered vill feature packaging of all electroni ‘round mu 
for grounding aircraft on long ircuitry in plugin ATR « prer ded \ iW announcement 
rwater route Old fashioned cel nt of unintentional decompr 
il navigation is thought to be too un P Transistor Market Crowth—Poss: it high altituck Warming m 
liable pinion is growing that it billion dollar market for transistor vould be delivered automaticall 
hould be regarded only as a back top ither semiconductors within ten ‘ decomp! 7 
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© Celestial navigation is less accurat nost optimistic market 
han is desirable ording to J. Hl. Sweene manager of 
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LEADING FIRMS USE 
EXECUTIVE AIRCRAFT SERVICE, mc. 





For dependable maintenance and on-time delivery 


Ihe superior craftsmen of Executive Aircraft Service 


Dallas, know the importance of “on-time” delivery for 
Whether your 
needs be for in busy executive fleets know that it's almost as impor 
spection, modern tant as dependable maintenance. That's why they de 
iZation conver 
sion, overhaul orf 
electronics instal corporations, operating fleets located in such industrial 

oO ! 
lation, you'll fin centers as Newark, New Jersey, Detroit, Michigan and 
the skill and ex 
perience of Execu 
tive Aircraft craft Service for overhaul, inspection, modification, 
craftsmen will 
make your ship 
do its job more 
' { 

efficiently and are our best recommendation. Send us your specifications 
with greater 
safety and com 
fort and layouts for you 


liver both consistently. Some of the nation's leading 


Knoxville, Tennessee bring their ships to Executive Ais 


modernization and conversion. That's why Executive 
Aircraft Service is proud to say that satished customers 


for quotation or let us formulate plans specifications 


Call, write or wire 


AIRCRAFT SERVICE, inc. 





P O BOX 7307 DALLAS. TEXAS (Garland Awport) DAvis 1-2675 
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AMERICAN ELECTRONICS, INC, 


4 to 250 cfm 


OTOR 
BLOWERS 





American Ele« tronics’ engineers design motor 
blowers to meet problems, not just move air. 
And these engineers draw on the experience 
gained in years of producing motor blowers of 
every possible type and function, As a result, 
every design requirement is precisely 

translated to produc e a light, compact unit that 
will do the job it was designed to do with 
maximum efficiency. 


Ranging from 4 CFM to 250 CFM, American 
Electronics manufactures a complete line of 

DC and AC centrifugal blower and fan motor 
units for a wide variety of functions and 

applic ations. AC motor units are available 

in single or 3 phase at 115 v, 400 cycles, DC 
units from 12 to 230 volts. All meet pertinent 
Military Specific itions 


Blowers for high back pressure applications or 
any other special requirements, custom de signed 


and manufactured to specifications 


Write or wire Dept. 230A for specifications 
and complete information 


AMERICAN 
ELECTRONICS, 


INC. «3 








International Brotherhood of Elk 
W orker 


> LFE Builds Taxi Radars—Navy ha 
iccepted first of 10 AN/GPN- airport 
urveillance radar tems being built 
by Laboratory For Electronix Re 
mainder are scheduled for deliver 
within six months 


> Stavid Wins—Stavid Engincering 
Inc., Plainfield, N. J., has beaten out 
11 competitors to receive Navy con 
tract to develop airborne radar f 
use in the AN/ASB-8 bomb director 
svstem for attack-bomber aircraft 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Subminiature fixed glass capacitors, 
Type WL, feature radial high temper 
ature soldered leads for direct conne: 
tion to printed circuit boards. WL-4 
measures 0.3 by 0.3 in. and is availabk 


in values to 1,000 mmf. WL-5 is 0.3 


by 0.5 and is available to 2,200 mmf 
Both types are less than 0.1 in. thick 
WI ire rated at 300 volts to 85¢ 
Corning Glass Works, Corning, N. Y 


¢ Size 10 synchros capable of operatin 
tor 100 hours at 450F and for 1,006 
hours at 350K have been developed for 
direct turbojet engine mounting. Unit 
ire available as transmitters, transform 
ers, differentials, and resolvers. With 
rotor as primary, transmitter characte 
isti ire 26 volt, 0.145 amy input 
11.8 volt output, 206 mwv/deg. sen 
tivity ind 8 deg phase hift VK 
ped by Clifton Precision Products Ce 
Inc., 9014 West Chester Pike, | P| 
Darby, Penn 


@ Electronic commutator for airborn 
tclemetry applications, Series ETC-3 
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manufacturer to | 
wailable unit of 
oftered with 
( 900 poi 
econd, and meets all IRIG 
cments f PAM and PDM com 
utated telemeter and magnetic tape 
tems under MIL E-5727A environ 
nent. Errors due to drift, cro 
id nonlinearity are kk than 0.50 
Power required ts 150 volts DC at 
Size is 3 in. in diameter by 5 in 
ig. Weight is less than 2 lb. Unit 
developed by Amoux Corp., 11924 
West Washington Blvd., Los Angeles 
66, Calif 


e Heat sinks, Models HS-10 and HS- 
0, permit higher levels of dissipation 
for tansistors and provide a mounting 
lamp for tansistors suspended by their 
lead 


Model HS-10 is designed for the 


2 a 
8 tp 


soldered case and HS-20 for the 
GI version of the JETEC 30 case 
Both models are made of beryllium cop 
per. Manufacturer is General Transistor 
Corp., 91-27 138th Place, Jamaica 35, 
N. Y 


e Transistorized eclectrohydraulic valve 
implifier has 30 db. power gain and 
will operate at temperatures to 1701 
Capable of operating with 60 cycle or 
$00 cycle excitation, the unit includes 
iriable gain, balance, and quiescent 
controls in a package measuring | in 
by in. by 3 in. Manufacturer is Con 
trol Specialist Division of Kelsey Haye 
Detroit Mich 


eSubminiature potentiometer called 
Mite-k-Mite weighs 10 grams and | 


ipable ot operating to 125 ( nit 
easures 0.5 in. in diameter by 0.5 


- ee 


be solder-mounted 

General Scientify 

, rnando Electric Mfg 
San Fernando, Calif 
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there’s a 
heat barrier 
on the 


ground, too! 


With so much talk about the various in-flight “barriers,” 
it should be mentioned, there is a “heat barrier” 
problem for jet aircraft on the ground, too. Ground 
checking of instrumentation and other parameters 
requires efficient and ro anys cooling. That's why 
manufacturers like Douglas Aircraft Co. use American 
Electronics’ MA-3 ground support air conditioners on 
the F4D-1 SKYRAY and other aircraft 


The unit shown here has a “design load” output 
tating of 100 lbs/min of 45F air against 0 to 3 psig 
static pressure with controllable output temperatures 
ranging between 35F and 65F. The unit is designed to 
perform under all world wide operational conditions 
including ambient temperatures ranging from —-65F to 
137F. American's MA-3 is gasoline engine powered, 
but is also available with electric motor drives and is but 
one of a series of designs and capacities available 
Construction and instrumentation are such that satisfac 
tory operation and maintenance may be obtained with 
relatively untrained personnel 


If you have aircraft ground support cooling or 
beating problems, why not consult with American 
Electronics Engineers? They can provide an economical 
solution 


PID swenican ELECTRONICS, INC. 
Marketing Divctsion 


655 W. Washingion Boulevard 
Los Angeles 135, California 


Other products manufactured by the Elect: Machinery & FT prnent 
Division of Amerian Electronius im le Motor Alternators, Static 
Power Supplies, and Magnetic Amplifiers 











tvro Aircraft Limited has achieved a brilliant record, creating the famed Jetliner, the rocket-firing CF-100 and soon now, the supersonic 
tvru Arrow, Still shrouded in secrecy, advanced aeronautical projects now in the design stage, present new challenges to men with imagina- 
tion and vision who have a sound background in engineering, mathematics, physics, aerodynamics, metallurgy or computer programming. 


startling Enthusiasm and excitement keynote all aspects of design 


and engineering at Avro. For Avro Aircraft’s advanced projects 
are pushing into the thermal thicket . . . rising into the 


th i ngs stratosphere. There new mysteries remain to be solved; new 


challenges loom for men with skill and ingenuity. 


h i Association with these projects stimulates the creative 
are appen ng imagination of the engineer, the mathematician, the metallurgist 


and aerodynamicist. Every problem becomes a new, 
in interesting and inspiring experience. 
You will work in Malton, Ontario, a suburb of Metropolitan 
Toronto. You will be assigned to an advanced engineering team. 
CA a | A DA You will be assisted by the most advanced electronic computing 
equipment in the world. You will receive company-paid 
group life, sickness and accident insurance and you will be 


at eligible to participate in a retirement income plan. Your progress 
will continue as rapidly as you demonstrate your ability. 


AW ye oO For complete information, write us today. We will forward 
application forms and gladly answer any questions you may have, 


EMPLOYMENT MANAGER 


AVRO AIRCRAFT LIMITED 


BOX 4004, TERMINAL “A", TORONTO + ONTARIO 
MEMBER: A. V. ROE CANADA LIMITED AND THE HAWKER SIDDELEY GROUP 





Ground support for jet aircraft. 


Jupiter tings 
new uses! 


—_- 


eee el 


omg { Jee \ 
7» re) 


Turbine drives for gas compressors 
I / 





ENGINEERS WANTED Unlimited opportunitic 
challenging projects, good living with Solar! 
Write for new brochure 











New gas turbine engine proves its versatility 


JUPITER GAS TURBINES provide reliable power for a 
wide range of military and industrial uses. Simple 
and rugged, compact and lightweight, the 500 hp 
Jupiter offers many advantages over conventional 
power plants. New users praise its high power-to- 
weight ratio, its instant starting even under severe 


temperature extremes, its easy portability and low 


SOLAR 87 


maintenance requirements, Experience has proven 
the effectiveness of Jupiter gas turbines for power 
generation, boat propulsion mechanical drive and 
still other applications. Perhaps this versatile engine 
can help solve your special power problems, Write 
D)-66 


for new Solar gas turbine brochure Dept 


Solar Aircraft Company, San Diego 12, California, 


SAN DIEGO 


AIRCRAFT COMPANY DES MOINES 


OESIGNERS. DEVELOPERS AND MANUFACTURERS — GAS TURBINES + AIRCRAFT AND 


SSILE COMPONENTS + BELLOWS « 


5S + METAL ALLOY PRODUCTS 


¥3 





NOW... WEATHERHEAD 


AVIATION PRODUCTS 
avatlatle Uhrough 


AUTHORIZED 
DISTRIBUTORS 


from coast to coast 


— 


Bae AIRMOTIVE CORPORATION 
BURBANK, CALIFORNIA 
Exclusive distribution and sales in a 15-state 
area served by branches at Burbank and 
Oakland, California; Seattle, Washington; 

Denver, Colorado; and Kansas City. 


WEATHERHEA 


First tn Haid Connections 


Weatherhead is pleased to announce the appointment of Pacific 
Airmotive Corporation, Burbank, California, and Airwork 
Corporation, Millville, New Jersey, as distributors for its aviation 
products . . . hydraulic and fluid system components. 


With these new appointments, Weatherhead products are now 
available to aircraft owners and operators across the nation 
through factory-trained personnel of the two companies. And in 
the Southwest, Weatherhead products will continue to be avail- 
able through Associated Aircraft Supply Co., Dallas, Texas. 


These distributors provide prompt, reliable delivery at lowest 
possible cost, to airlines and suppliers. Through their networks 
of authorized local dealers, who also maintain adequate stocks 
of Weatherhead products, these distributors offer fast service to 
aircraft owners and airport service operators. 


THE WEATHERHEAD COMPANY 





phuiation Division 
300 EAST 131st STREET + CLEVELAND, OHIO 


West Coast: 1736 STANDARD AVE., GLENDALE, CALIF. 
In Canada: 127 INKERMAN ST., ST. THOMAS, ONTARIO 


AIRWORK CORPORATION 
MILLVILLE, NEW JERSEY 


Distribution and sales in a 17-state area 
on the eastern seaboard, through its spare 
parts division . . . branches at Newark, N. J.; 
Washington, D. C.; and Miami, Florida. 


WEATHERHEAD PRODUCTS 


MS ER FLARELESS TUBE FITTINGS «+ 
HOSE, HOSE ENDS, HOSE ASSEMBLIES 
* SPECIAL TUBE ASSEMBLIES * CLUSTER 
FITTINGS * ROTOMITE SWIVEL JOINTS 
* CYLINDERS, COMPRESSORS, 
ACCUMULATORS * VALVES AND 
DRAIN COCKS * FORGINGS (SOLID 
AND CORED) * SPECIAL PRODUCTS. 


i Em Ea 














NEW AVIATION PRODUCTS 





Device Controls Metal Fatigue 


Designed to lessen problem of metal 
fatigue ind aircraft com 
ponents, yield tension monitor will elec 
tronically control and test material for 
uniform strength being 
formed on a 
vill virtually 

bre ikage in 


in vital missile 


while it is 
former. Unit 
overstretching 
tita 


radial draw 
climinate 
materials such a 
tec] 


im and temperment il 


m, stank magnesium 
illo. 
Unit was furnished recently to Army 
iste Missile Agenc' Huntsville 
\la., and will used by Convair for 
work on the 880 yct 
Unit is 
to permit 


transport 
tandard 
local electron 
idaptable to full 


made up of item 
sCTVICING by 
representatives and is 
iutomati operati mn 


Cyril Bath Co., Solon, Ohio. 


Liquid Level Point Sensor 


Six-ounce liquid Jevel point sensor for 
raft and fuel 
tems and propellant control, has no 


ils ile ind oxidizer 
imbient 
+ 125¢ 


hermetically 


moving parts and operates 
tempcrature of Z00¢ to 
Basi consists of 


caled ultrasoni 


OvVCI 


censor 
probe measuring about 
wo inches long and }j-in. outside 
lametetr 

Ri 
than 10 


foam oT 


_=—2 
Fon 


44 4 


ponse time of the sensor is k 
millisecond It 


d yplet 


will ignore 


clinging can detect 


lI at. 
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of fuel fl 


cdiamecte ( 


presence or absence hh pipes 
mtrol 
transistor and 
ri upphied to the ibe when 
immersed m fuel 
Acoustica 


Landing, N. Y. 


down to one-inch 


units uses a ingle il on 


Associates, Glenwood 


Fuel Transfer Pump 


Model RG16140 reversiblk 
fer unit 1.6 lb 
positive displacement rotary 


weighing 
pulp 
an ¢xplosion-proof radio 

hilter. Seca level rating is 60 gph 
with 5 psi. gage di harge pressure 
Rating l based n MUL-I 
5572 fuel at 60! rate at 5U 


motor 
nos 


Jtilil iil 
| 


100] . 


Ct 
SS @) 


gph. with 
15.000 ft 


{Continuous dut mo 


Sane 
ure at 
Ziv. d internal wiring 
trical provide 
the direction of rotation thr 
ternal vitch 
Leat-Romec 
Elyria, Ohio. 


mnector 


‘ 
OnnNCLTION 


Division, Lear, Inc., 


Tough Magazine 
Crash-resistant 


recording 
HOA, 


paper | veigh ) 
onsolidated Electrodynamics Corp 

300 N. Sierra Madre Villa 

Calif. 


Pasack fa 


Missile Coupling 
Hlexibl 


ix! 


Standard 


AND] 


j 
mMudcet 


ttachm 


6-61 

On Mark Couplings, On Mark Engi 
necrng Co 200 N Ave 64, 
Angeles 43, Calif 


Las 


Modular Actuators 
l itie of Til 


linear actuate 
64 tandard 


Accessories ( orp Hillsicke 


Airborne 


5, N. J 


Giant Template Camera 


( , S tn 





rendezvous 
in 4-D 


Any hunter who's fired at a fast- 
flying duck knows you have to 
figure time—the 4th dimension— 
if you want the shot to meet the 
duck in flight . .. 


Now substitute an airplane 
taking full evasive action at 
40,000 feet or more, and conven- 
tional ways of aiming become ob- 
solete. Yet this problem is 
relatively simple, as was dramati- 
cally proved at the first tests of 
the Nike missile, jointly developed 
by Bell Telephone laboratories 
and Douglas. 


Even more complex than 
ground-to-air marksmanship is 
air-to-air gunnery, where oppos- 
ing planes top 1000 mph, and fire 
missiles that move twice that fast. 
It’s an entirely new science, based 
on principles first expounded by 
a Douglas scientist, and proved in 
repeated successful tests—even 
against unseen targets. 


f 


Depend on of . 
DOUGLAS 


< _ first in 
> Aviation Dramatic moment in aviation history, a Douglas-built 
. Nike-Ajax bores in on a drone bomber. 


= 





A split second later finds the bomber in flames, 
as Nike-Ajax scores a direct hit. 


Here is Nike-Hercules, soon to take over 
defense of U. 8S. citie from the earlier 
Nike-Ajax. Tripling the range of its pre 
decessor, Nike-Hercule can be armed 
with a nuclear warhead, to knock out 
entire fleets with a single blast 


Douglas engineers load the rocket pod of 
an F4D Skyray. Fire control problem 
at supersonic speed, naturally much 
greater than encountered at stable ground 
emplacements, are solved on principle 
developed by a Douglas engineer. Con 
sistent hits can be scored by plans 
approaching one another at close to a 
mile per second, and even when unseen 





LOW-TEMPERATURE 
PROCESSING 


..- fills your LOX, nitrogen, 
fas pressurizing needs with 








“on-location” generators 


“On-location” generators, built and operated by Air 
Products, Incorporated, assure you a completely 
dependable supply of oxygen—liquid or gaseous— 
nitrogen or other gases . . . regardless of the quantity 
or purity you need. No problems of delivery holdups. 
High purity LOX and other gases are produced right 
in your own plant . . . on hand 24 hours a day, for 
uninterrupted operations. 


Air Products generators produce the highest purity 
liquid oxygen. And, their built-in flexibility allows 
for all your future needs . . . permits you to expand 
your capacity at any time. 


We at Air Products are specialists in cryogenics—low- 
temperature processing. We design, manufacture and 
operate equipment for gas separation, purification 
and liquefaction. 


Many others are taking advantage of the Air Products 
approach . . . “on-location” generating facilities 
designed to take care of LOX, nitrogen or gas pres- 
surizing needs. Detailed information is available upon 
request. Your inquiry is invited. Air Products, 
Incorporated, P.O. Box 538, Allentown, Pa. 


cht 


.- INCORPORATED 





ruall' I t 


Robertson 
Chicago, Ill 


WHAT'S NEW 


Photo-mechanix, _Inc., 





Reports Available: 


pons red 


United 


The following re port 

Office of Technical Servic 
States Depart nt of Commerce 
Studies in Respiratory Physiology. ‘Third 


wert 


Series: Chemistry, Mechanics and Cir- 


culation of the Lung.—by H. Rahn, The 
University of Rochester School of 
Medicine and Dentistry for Wright Au 
Development Center.—$2.25 S6pp 
P.B. 121803 


A Study of Permanent Magnets of the 

Barium Ferrite T'ype—by K. J. Sixtus, 

lhe Indiana Steel Products Co.. for the 

Wrght Air Development Center. $1.50 
pp. (P.B. 121865) 

The Effects of Interstitial Contaminants 


on the Noch-Tensile Properties of 


litanium and Titanium Alloys 
All lit 
N. J. 1 


\\ hit 


Surface Hardening of Titanium with 


Metalloid Elements.—! \ 


Heat of Formation and Entropy 
litanium Tetrachloride.—b \\ 
Krieve and other 

of ‘Technolog 

{ S Arm ‘ 

734 


lransistor Feedback Amplifier Design 
by G. L. Bennings, Universitv of Cali 
forma for the Ofhce of Naval Research 
$.75; 29pp. (P.B. 121556 

Lovotron: A Low voltage Triggered Gap 
Switch—by EF. H. Cullington, W. G 
Chace, and R. I Morgan, Air Force 
Research Center $.50; 
121061) 


Cambridge 


19pp. (P.B 


Effects of Moisture Sorption on Weight 
and Dimensional Stability of Alkyd- 
Isocyanate Foam Core.—by V. C. Setter- 


holm and | W Kuenzi, Forest 


Model Shows Plant Layout 


Three demensional model depicts new jet engine fuel control plant which will be placed 


in full production during October by Hamilton Standard Division of United 
The facility located at Windsor Locks, Conn., adjacent to the main plant 


Corporation. 


Aircraft 


will employ between 2,500 and 3,000 persons and have 410,000 sq. ft. of floor space 
Structure will house a self-contained unit which includes fuel control engineering, experi 


mental shops and production. 


this month during the annual Hamilton Standard vacation shut-down 


Installation of machinery and equipment was to begin 


Model will be used 


by plant engineering to facilitate changes location of machinery and general plant layout. 
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SAVES 
Time, Material 


Weight .. 


Py 
‘ad 


Eliminates use of NAS 463 
single length screws 


hims 
Permits use of 
at tapered joints. Available for bolt 
sizes from 10-32 to 
heights from 1/16 to 7/16. 
Nuts are cadmium plated steel with 
nylon insert (ESNA 52Y) or all 
metal (SPS-F1309). Spacer is 7075 
T6 Aluminum Alloy. Holder is 
Anodized in various colors 


spac er 


‘%-24, 


to indicate height 
of spacer 


Wm. H. 
SNOW CO. 


1413 E. Franklin Ave 
El Segundo, California 
Phone: Oregon 8-8484 ¢@ 


Write for 
Our Latest 
Catalog 








NUICO 


| ‘ 


yl WL 1016 


90 or 
CHANNEL 


360 
TRANSMITTER 


90 or 560 
CHANNEL RECEIVER 


CRYSTAL CONTROLLED 


MEETS CAA TSO 
FOR AIRLINE USE 


NUSCO 


NATIONAL AERONAUTICAL CORP 
Fort Washington, Pa. 











SPS Hi-Ti titanium aircraft bolts regularly manufactured 


12-point external wrenching tension bolt 
Weighing 43°; 


are 
hexagon head external 


css min ste OHS OF CQuivaient aimecnsion wy 
less tl teel bolts of eq lent d tl 


wrenching 


cans 


MA AAAS AAA 


in four standard configurations: internal wrenching tension bolts, 


shear bolts. and flush head internal wrenching shear bolts 


i you as much as 1000 Ib. per airframe—with no loss in strength, 


SPS Hi-Ti titanium bolts help you build 


lighter airframes without sacrificing strength 


SPS Hi-Ti titanium bolts help you solve the problem of 
reducing airframe weight without compromising strength. 


HI-Tl versus Alloy Steel BOLT 


STEEL A comparison of typical 
HI-Ti =mechanical properties 


MAINE CON! EEE 0.57 


174,500 


Pz 


* TENSILE STRENGTH. 174,500 


lOWNGHT (410 rr 29 5750 


FATIGUE STRENGTH (psi) 
at 6,000,000 CYCLES 
(with 10% preloed) 


STRENGTH-TO.WEIGHT 
RATIO at 
PEAK STRENGTH 


* TENSILE STRENGTH (psi) 


40,000 


HEEB 50.000 


40,000 
mm: 


15.6 


— 


* ELONGATION (%) 


REDUCTION IN AREA (%) 


TS 


Ber vabe 


od on 357 gage wecimen me 


ile, elor 


Hi-Ti vs 
pre 
ly 
rt 


. alloy steel. Ten 


1m ¢ based on the pertorn 


is determined by 


between maxim 


i} of & OOO O00 ithout ind ne i 


comparison the strength-to-weight ratio 


100 


They weigh 43% less than alloy steel bolts of the same size. 
One |b. of them can do the work of 1% Ib. of steel bolts. 
Yet in tensile-strength-to-weight ratio and fatigue resist- 


ance, they outperform steel. 


Once considered a laboratory curiosity, titanium bolts 
have for some time been standard production items at 
SPS. Hi-Ti bolts are found in many advanced design 
operational aircraft. This is because SPS—producer of the 
first titanium bolt 
$500,000 and several years of high priority research in 


successful aircraft invested over 
learning how to deal with this promising but sensitive 
metal. Today SPS has the most extensive facilities in the 
industry for the production and testing of titanium fasteners 
As a result, we can give you both the technical assistance 
and the delivery you need to utilize fully the advantages of 


titanium bolts in your current airframe projects. 


rn Hi-Ti bolts. 
Aircraft Products Division, STANDARD PRESSED STEEL 


he Pa. 


more information on titanium aircraft 


For 
write 


Co., Jenkintown 


STANDARD PRESSED STEEL CO, 


AIRCRAFT PRODUCTS DIVISION 
PENNSYLVANIA 


JENKINTOWN 
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C-130 Cockpit Stresses Visibility 


Interior of Lockheed C-130A Hercules cockpit indicates stress on good visibility. Glass 


rea amounts to 40 sq. ft. in the crew area 


iew can be seen over arm of Lloyd Harris 


ict Lal ' Forest Service 
S. Departm f Agricultur fi 
Wrght A clopment Cente 
top. (P.B. 121800 
The Effects of Graded Impedance to 
Iracheal Air Flow on the Pattern of 
Breathing and Alveolar Gas Composi 
tion of Man | \\ Zcchmar nd | 
Hall, Duke University School 
or W ht Air Devel 
$] 19pp. (P.B. 121 


} 
cf 


I:valuation of Porous Materials for 

Boundary-Layer Control—-by D. | 

Battelle Memorial Institute fe 

\ ht A) De clopment Center 
160pp P.B 12185] 


|) he iu 


The Relationship of Hardness Measure 
lensile and Compression 
bl low Curves—by R. E.. Lenhart, General 
| tne Research Laboratory for Wright 
Lir De clopment Center. $1.50; l4py 
P.B. 121144 


ments to the 


The Silver Oxide-Z.inc Alkaline Primary 

Cell: Part 4, Anodic Characteristics of 

Zinc Alloys.—by C. M. Shepherd, Naval 

i irch Lab tor 75 Spp PB 
744 


Automatic Flare-Out for Landing—by D 

\Vlarkusen, R. McLane and O. Pome 

Viinne ipolis Honevwell Regulator Com 
for Whrght Air Development 
enter. $3.75; 146pp. (P.B 121383 


Flight Test of an Autopilot Installation 
1s a Lateral Gust Alleviator in a PT-26 
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Besides upper panes window for downw ud 


(left), chief pilot Georgia Division 


Airplane—by C. Chalk, ¢ 
maut il Laborator \W\ 
lopment Cent 


121244 
Simulation Study of Control of an Air 
craft at or Near the Absolute Ceiling 
W. I 
1) 


Improvements to Time Interrogator 

and Development of Accessaries 

W. Ek. Haworth, CAA Tecl 1) 
lopment ¢ te PB 

12] 


valuation of the Resetting Continuous 
Fire-Detection System for the B-36 Air 
craft Nacelle—|! | CAA 


Hili 


Analysis of the Thermal Properties of 
Plastic Laminates, Cores, and Sandwich 
Panels—by R. V1 yp, WW tAu D 

lopment ( t P| 


1007 


Interim Re port on Studies of the -flects 

of Geometry on the Properties of Gun 

Metal (88-8-4) Casting--by W. H. Joh 
Naval R ( i | t 


Investigation of Forged Cobalt Base 
Alloys for High Temperature Applica 
tions—by R. R. Macharlan R. K 
Pitler, and FE. | evnold 
Ludlum Steel ¢ \\ 


RADARS 


Over 20 years’ experience 
in development and man- 
ufacture of systems and 
equipment for airborne, 
ordnance, and missile use.. 
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ENGCINTEES: Contact our Technical Placement 


Manager for employment data 





A VETERAN SERVICE ORGANIZATION 


oh ipo 


World-Wide Service Facilities 


« 


iS 
a 
Ss 
ZA, 


ENS, 


SAFEGUARDS 


Gondix” JET IGNITION 


\ world wide Bendix service organization of well trained 
personnel who have at their command the complete 
facilities of the service department of the Seintilla 
Bendix, stands solidly back of the jet 


manufactured by this division 


Division of 
ignition equipment 

This veteran service organization, with over thirty 
years ol ¢ Sperience if meeting ignition service problems 
of all hinds, is equipped with the facilities, parts, and 
hnow-how to assure that every customer may continue 


Export Sales and Service 


Bendix international Division, 205 East 42nd St, New York 17, N.Y 


FACTORY BRANCH OFFICES 


117 £. Providencia Ave., Burbank, Calif. « Paterson Building, 18038 Mack Ave 
Mich. « 545 Cedar Lane. Teaneck, N. J. « 5906 North Port Washington Rd. Milwaukee 17 
Wisc. « Hulman Building, 120 W. Second ‘it, Dayton 2, Ohio « 2608 Inwood Road, 
Street, N.W. 


Daties 19, Texas « 8425 First Ave. South, Seattle 8 Wash. ¢ 1701 “K 
Washington 6, D.C 


Detroit 24, 


to receive the satisfactory performance built into 
Bendix* Jet Ignition equipment. : 

it is important to remember that when you specify 
Bendix Jet Lgnition you get not only the best in design 
and performane e, but you are assured that wherever you 
fly, the finest service organization in the industry is 
readily available to maintain the quality that has made 
Bendix—The Most Trusted Name in Ignition. 


*TRADE MARK 


” Sendliy” 


AVIATION CORPORATION 


Fen ia 


SCINTILLA 
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ment Center. $1.00; 36; 

121723 

Performance Standardization for 
lurbojet Engine Equipped with a 
Variable Area Nozzle ( antrolied by 
Engine Speed.—by R. L. O'Neal, Ai 
| Flight Test Center. $.50 7 

’B. 121989 


Permanent-Magnet Generators Part | 

Vheory—by D. J. Hanrahan and D. S 

| offolo Naval Research Laborator 
ISpp. (P.B. 121862 


Hismanol, A New Permanent Magnet 
l. Adams, W. M. Hubbard, and A 
\I. Sveles, Naval Ordnance Laborat 
19pp P.B. 121730 


Permeability of Barrier Materials to 
Volatile Corrosion Inhibitors at Various 
Humidities—by A. S$. Mohaupt and ] 
P. Hohf, Forest Products Laboratories, 
| S Department of Agriculture for 
Wright Air Development Center. $2.25; 
Opp. (P.B. 121893 


Publications Received: 


\ Case Study in Corporate — 
\ * entaty b ACI Indust 
Inc. $1.75 ($1.00 Yt peed ) 42 
\ epared mmprehen ive Aaah 
) pre entation of icquisition 
quisition, and integration of dif 
ent plants, in belief that full detail 
1 be most helpful 


Post-War International Civil Aviation 
Policy and the Law of Air—by Hl. A 
Wassenbergh—Pub. Martinus Nijhoff 

V..9 Lange Voorhout, Netherland 


euilder ipproximately $3.00 


f th many pr bl 

vhen attempting to 1 n 
individual viewpoints of the 
uirfaring nations. A valuable 
urce-book for the seriou tudent of 
lav 
Electrical Construction Materials List 

—Pub. Underwriters Laboratories, In 
161 Sixth Ave New Yo 13, New 
‘ $33 Ppp 


t mpos 1 of all the mat 


1 for clectrical construction 


Electrical Appliance and Utilization 
Equipment —List—Pub Underwrite 
| aboratori In 16! Sixth Ave NX 
y k | New Y ork )] pp 
A list compe ed of all the 
‘ ] ] ‘ 
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=: Where Clireraft Lugine Experts 
are AY YOUR SERVICE 





Continental's Factory Re-manufacture plan, su 

cessor to the periodic overhaul, backs you with the 
specialized skills of the men who know your engine 
best. With your factory re-manufactured Continental, 
you get new engine warranty—new log book with zero 
hours—at a modest, pre-determined price. Most im 
portant of all, you're back in the air with an absolute 
minimum of costly down time. 


WHY NOT WRITE NOW 
FOR THE INFORMATION WHEN CHOOSING AN 
msn fx 
TIME AND MONEY WHEN USE, MAKE SURE IT 
OVERHAUL TIME ROLLS HAS CONTINENTAL 

ROUND AGAIN? ENGINE ... PILOTS 
UNDISPUTED FIRST 

CHOICE. 


[ontinental Motors [orporation 


AIRCRAFT ENGINE DIVISION 
MUSKEGON, MICHIGAN 
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STRENGTH... DEPENDABLE TOUGHNESS 


in Jet Engine Compressor Rotor Discs 


Design the part to do the job safely—but keep 
weight down. Increase the ratio of horsepower to 
weight. Provide maximum resistance to fatigue 
Maintain the strength of the part at wide tempera- 
ture extremes. Whenever these design problems 
occur, alloy steels, such as Republic Hot Rolled 
AMS 6415 (AISI 4340), are given immediate 


consideration. 


For in these fine steels are found the highest 
strength values—plus an exceptionally high 
strength-to-weight ratio that permits the design of 
thinner, lighter sections to save weight and hold 
down size without sacrifice of strength or safety. 


These essential qualities of AMS 6415 were the 
basis for its selection for use in Compressor rotor 
discs in Pratt & Whitney Aircraft’s ]-57 jet engine. 
The discs are machined from forgings by the Jet 
Division of Thompson Products, Inc. Forgings are 
supplied by Wyman-Gordon Company. 


Still another reason for selection of this fine 
steel is its exceptionally good deep-hardening 
characteristics. Uniform response to heat treat 
ment is assured- plus the production ot hard, 


wear-resistant surfaces around tough cores 


Production, processing and development of 
aircraft alloy steels requires extremely close co 
operation among the metallurgists of the part 
manufacturer, forge plant, and steel producer 
The culmination of their combined effort pro 
vides the designer with a material for operating 
and structural parts that is free from excess weight, 
yet tough and strong to withstand shock, impact, 
stress and fatigue 


Republic metallurgists are always available to 
work with your personnel in applying these fine 
alloy steels to your product. The coupon is your 
invitation to use this confidential and obligation- 
free service. Mail it today. 


TOUGHNESS TO WITHSTAND CORROSION, WEAR 
AND ABRASION make Republic Cold Finished 
ENDURO Stainless Stee! Bars ideal for this seo- 
plane hull testing device at Convair. Tests are 
conducted by suspending hull models from car- 
riage which rolls on Republic Stainless Stee! Bars. 
High tensile strength, close tolerance and a fine 
surface finish permit smooth, accurate operation 
of the testing device. Send coupon for more facts 
on Cold Finished ENDURO Bars. 


STEEL 


ante Steck. Froducla 


TOUGH, BONDERIZED STEEL BASE provides the 
enameled finish of Republic Steel Lockers with 
protection from damage due to bumps, scratches, 
moisture. Bonderizing guards against the spread 
ing of under-finish corrosion that causes flaking 
and peeling. Give employee morale a boost with 
handsome Republic industrial lockers. Three lock 
ing systems available. Our locker specialists 
offer complete planning and installation service 
Mail coupon for illustrated booklet on types, 
specifications and prices. 


Nar c 
Company 


Address 


a ee 


REPUBLIC STEEL CORPORATION 
DEPT. C-4331 
3118 EAST 45th STREET +« CLEVELAND 27, OHIO 


( Have an Alloy Metallurgist call 


Send more information on 
f Alloy Steels 
Konderized 


TOUGH, STRONG REPUBLIC STEEL STACKING SKIDS 
speed piston handling at Thompson Products, 
Inc. Looking for a way to streamline handling 
operations and cut costs, Thompson contacted 
Republic. Joint effort of both companies engi 
neers produced the design of the PR-15 Stack 
ing Skid, which was then fabricated by Repub 
lic's Pressed Steel Division. The result; Thompson 
enjoys faster, more economical handling in less 
space and with less equipment. Write for com- 


plete details 


Cold i ‘ 1! ENDURO® Bars 
| Lockers PR tacking Skids 


ee 





Case History from the files of the Wincharger Corporation 


problem:COMPLETELY REDESIGN 
AN AIRCRAFT ALTERNATOR 
TO MEET MISSILE WEIGHT 
AND SIZE REQUIREMENTS 


When the Defense Department's missile program 


went into high gear, Wincharger's Research and 
Development Group was handed the problem of 
designing a much smaller, lighter, more compact i BY 


Alternator. And, along with its smaller size, the 


Alternator still had to be absolutely reliable INCHARGER 
VINE DARCER 


The happy result was a three-phase, 400 cycle ae : 

Alternator in an extremely small package that uti Specifications 

lized a ram-air turbine and magnetic amplifier 
Air-turbine driven. 


“~W The / «he 1er- scione j , 
regulator. The Winc harge r-designed Alternator Output Veltene 3 ph. 115/208 volts, 400 
proved completely satisfactory in actual use cycle, 600 watts. 
If , k é . Alt t Temperature Rise .... Minus 54° C to plus 74° C. 
YOUR WOrK r¢ quire $ spe Cla purpose ernators Static Temperature... Minus 46°°C to plus 55° C. 
Inverters, Dynamotors or other Power Supplies Running Duty Continuous. 
bring your problem to Wincharge: Research RPM. cccccccce so OOO 
and Development Group. Their extensive expel 
ience in solving problems in all phases of these 
fields is your best assurance of a workable solution 


SPECIALISTS IN ROTARY ELECTRICAL AND ELECTRONIC DESIGN AND MANUFACTURE 


— 
—! 


J 


fe | Tem c - SUBSIDIARY OF 


Yr P-. i 6 
i...‘ ee fA. . +” /; ~ ee , 

BED WS Cosy Cri {| BGS ZENITH 
: 2 TS Meal OY “23 = 

ALTERNATORS ENGINE-GENERATORS DYNAMOTORS INVERTERS UNIVERSAL MOTORS _— RADIOS RADIO CORPORATION 


WINCHARGER CORPORATION 
SIOUX CITY, IOWA 











— 3 QUARTER MASTER 
l Ak + { ** . . VELOPMENT COMMAND Natick 
duty on rac is American Power det Co Ine 
Follow ig” 1 list of un ] I : re . . 
t i t if 3 } | a NC 


| Air ko ifracting oth 
HAS? PROCUREMENT oOrrict 
Ltn. bia 
Hell Construction Coa 


\ 


SELERIDGE Lik FORCE HAS! Mich 
Purchasing and Contracting office 


t Tecealine & Sons ‘ I 


TOPEKA ATR PORCH DEPOT 
lerce Sta Topeka 
Olin Mathieson Chemical Corp 

| \ 


‘ 
Kans 


WRIGHT-PATTERSON 1rn Dayton 
Ohie 
Fulfillment Corp. of America ‘ ( 


fur 


. ” MOAMA BROOKLYN AFB, ALA 


The Are Equipment Corp 


Ahi¢« . ©. Bex 1495, Baltimere 4, Mad DLA \l 
Porter, Urquhart, MeCreary and O'Brien In ‘4 
\ I ! \r Hendix Aviation Corp 
i 


‘ 


Rockets 


Helicopter Test Fires 


Feasibility of using rockets and machine guns fired from helicopters at ground targets | 


Armament (below) includes cight 50 


tested by Army H-21 at Ft. Rucker, Ala 


Oecrlikon rockets, two 50 cal. and two 30 cal. machine guns. Firepower packs have 


proposed for use on various types of helicopters by General Electric (AW May 20, p 
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MOTE THAT IN THUS MABGMETIC CIRCUIT THERE 
4S ONLY ONE GAP AND /7 43 LOCATED 
WHERE THE WORK NEEDS TO BE DOME 


COAXIAL 
SOLENOID-OPERAT 
SHUT-OFF 


e So basic are Eckel 
contributions to the field of 
small solenoid shut-off valves 
that it is 
match Eckel performance 


impossible to 


without using Eckel features. 


ILLUSTRATED 
High pressure ethylene oxide 


valve for missile applications 


qauets 
Pg ENGINEERING BROCHURE 
. 


y showing recent '' made-to 


VALVE COMPANY 


1419 First Street, San Fernando, California 


Eastern Rep: Aero Engineering ( 
Offices tn Principal Cities 


measure Keckel valves 


on request 





Western Rep: The Walter J. Hyatt 
Hox $48, Beverly Hille, Calif 





There are important positions available 
in these small, independent engineering 
groups at Bendix-Pacific for high level 
engineers from senior grade and up. 
Bendix-Pacific is particularly interested 
in strong, analytical engineers who have 
the calibre and capabilities to advance 
into systems engineering programs. 


Please write W. C. Walker your 
qualifications or fill in the 
coupon and mail it teday. 


Ww. C. Walker, — ty Employment Mgr 
Pacific Division, Bendix Aviation Corp 
11600 Sherman Way, North Hollywood, Calif 


} am interested in this engineering field 

1 am a graduate engineer with degree 
| am not @ graduate engineer but have 
years experience 

Name 

Address 

City 


Zone State 


wei ett Iai, 


Sweden Buys Jindivik Target Plane 
Plastic nose section (top) shows guidance system of Australian Jindivik target drone, of 
10 have been ordered by the Royal Swedish Air Force. The radio controlled target 
is produced at the Government Aircraft Factory at Fisherman's Bend, Victoria (below 


which 


Transparent guidance display was at the 


recent Paris air show. Cost of the Swedish 


Jindiviks, including ground control equipment and spares, is $1.4 million 


i " 
brie Mig Co i 

W neler i 
yt Mi» Al 
Ls t en $11 106 
Niar Products Ine 
veland, O outlet 


iiat 


oie 


GUADSDEN AIK FORCE DEPOT, Gs 


\ir Foree Station, Gadsden, Ala 


rotective Coatings Corp \t 
r Cor I) ¢ 


KROME AF DEVOT, Griffiss APE 
Special Design Vroducts Corp 
Amityville .. ¥ mp 

0.63 »7-4305Q 


Harvey-Wells Eleetrontleos tne 
Ma 


769.766 


Mack Electronics Division Ine 


nad St Piainfield, N. J 


d stor group (AN t (REP 


8)), 64 ea 


fieneral Electric ¢ 


enerator 
RY 6 
PAYTON AIK FORCE DEPOT, Gentile 
Perce Station, Dayton 10, Ohie 
fieneral Electric Coe Pre 
) mponent f \ 
tter yater pare 
pport pment and lata 
nd GOO2T-1, $41,744,358 
The Hartman Blectrical Mfg. Co 
pharm I t Mar field, @) ! i 
Hart ! rs N \ 11 
Hartma I 
Hartman 1P’'/N 6.31 
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945 . 


MI> 
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AN 0 en Ms 
4168-1 100 en I'l 
Phillips Control Corp 
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Ready now-new catalog 
describing 6 complete line 
of refueling equipment for... 


o 


overwing refueling... 


Also No. 8385 Non-Drip Oil Servicing Nozzle 


Overwing Fuel 
Servicing Nozzle 


No. 9162 


No. 4092 
Underwing Fuel 
Servicing Nozzle 


underwing refueling... on 


Also No. 8718 Aircraft Pressure Fuel Servicing Adapters for underwing refueling 
/ a 


No. 4092 FC 
Underwing Fuel 
Servicing Nozzle 


hydrant systems 


No. 13200 Hydrant Emergency Valve and Adapter for automatic shut-off service 
08 sealant . No. 40938 


Hydrant Valve 


No. 4096 
Hydrant Adapter 


BUCKEYE IRON & BRASS WORKS 
Box 883, Dayton, Ohic 

Get your free copy of Buckeye'’s ne 
cially for aircraft refueling. It's 


NAME 


QUALITY PRODUCTS 
FOR THE AVIATION INDUSTRY 


These and other Buckeye aircraft refueling valves 
are described in full in our new Aircraft Catalog 





Servo Motors For 


Transistorized Operations 


Meets MIL-E-5272 —65°C to +-125°C temperature range. 


SIZE 8 SIZE 10 SIZE 11 SIZE 15 size is | 
8-5001 -00 10-5052-00 11-5101-00 15-5153-00 18-5201 -00 


400 


15 0 
6500 6500 


4000 4000 


0.03 0.015 





0.051 0.025 


22500 45000 500 ] 
54 to + 125 ce 54 to +12 J 125 » 17 

y 6v /26v 1 Ov /36v ( . 

Cont. Cont ' ’ - 1 


Size 10 


Size 11 


— 


Size 15 


4) 3 f 
42 2 a 
i Synchro che ‘ ‘ 
. 863 12 | | 1 62° 2 
"Pinion mon . ‘ . 

q 375 21 437 ; 
730 937 1.437 | l 


Leads Terminals Tere Is Terminal 
—- sa : Size 18 


This complete line can be varied by Oster specialists to your precise requirement. Write 
today for further information, enclosing detailed data on your needs. 




















*For 40v connection 


ec oduc clud 
Other products include motor MANUFACTURING COMPANY 


gear-trains, synchros, AC drive . 
motors. DC motors, servo mech Your Rotating Equipment Specialist 
Ty ‘ 


motor tachs, Avionic Division 


Racine, Wisconsin 


anism assemblies, 
servo torque units, reference and 
tachometer generators, actuators, 
motor driven blower and fan 
assemblies and fast response re- 
solvers 


Engineers For Advanced Projects 
Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Zelazo, Director of Research, in confidence. 


BUSTON BROWNE LOVERTICING 


110 





M \ 
M-1ILA 
'M 1A 
M-LIA i 
10691 , i) I Ole lnustrument Dept 
M I> ) i ' | \ 
Corp., Leactl t : 1A ’ “ 


Simmonds Vecroaces 


Mille Manufacturing Cerp 
feneral Kadie Coe as ’ 

‘ iM 

M 


Decker Aviation Corp 


The Liquidemeter Corp 


Simulator Airfreighted i: 


This electronic flight simulator for Air magnates a 

I'rance’s Lockheed 1649A Super Star Con : ' ans SHELLEY AIR PORCH DEPOT, Withines 
; Vorce Station, Shethy, Ohio 

tellations is being loaded aboard a Seaboard “s American Air Filter Co., tn 

& Western 1049D cargo Super Constella MEMPHIS AIK FORCE DEPOT. Matlors 

tion for a nonstop flight from New York tir Force Station, 3300 Jackson Ave., Mem ie 


shin, Tenn 
International Airport to Air France's head a ; e5ue 
Genera: Meters Corp Wells Industries Corp 
quarters at Orly Field, Paris. First trans ' 
tlantic air shipments of these Curtiss 
Wright flight simulators to Kuropean air 


lines—via routes they will reproduce cle 


Martin-Rockwell Corp 


serew Machine Iroductsa Co 


tronically many times over—were be gun rr WAKNER ROMINS Lik MATEMIFNI 
cently to Air France, KLM Royal Dutch AKEA, U.S. AF Robins AFB, Ga Continental 
Nerthrop Aireraft tne 
iH ‘ 
flight crew training centers. The Air France el (PI 


Niliation & Rangineering Corp 


\irlines and Lufthansa-German Airlines 


imulator weighed 32,000 Ib. and was in 
MIDDLETOWS AIK MATEKIFNGE AREA 


ured for $1,400,000, believed by the in 1 SAF. Olmsted AFB. Pa 
surors to be the highest insured cargo ever Gas Industries Ine 


commercially transported by air ; 4 . 
‘ j ‘ ie Logiatics 


the air 
wis ae" “Containerization age” 
Pmt odie is here! 


J 


Weston Electrical [naetrument Corp 
\ ‘ irk . J 
ta 

‘ rl MID 
' MI)-7 (7-8 ae 
Hird Hleetronic Corp 
‘ a ov ‘ 
da vattmet 


1 $3 60 





Cutler-Hammer, tne 
1 Ju M 
1-57-46, $26.34 

Catier-Hammer, tne 


“Garrett Corp. Airenwarch Mie. Corn O's. GARGO CONTAINERS NOW AVAILABLE 


haul, and/or modification ON A RENTAL BASIS 


nota i Sk ee FOR IMPROVED CARGO SERVICE! 


“MIL 63244 rT 604 °58 Announcing a new service for airlines cargo transport 
seeking to improve their cargo 


Themes s Giese Sedusteten, ~ ——. services! Aluminum Cargo Containers — leasing corporation 
‘ me collapsible or rigid — are available, 415 Madison Avenue 
PR 41089 & 7 y »s e one , 
SeradbaonD tohend swt Pres & Telegraph in any quantity and at any time or place! New York 17. N.Y 
Part rth Eleetror Write, wire or phone for complete details Tel: PLaza 4-1197 
me, | of our low cost leasing arrangements! 


Corp., 


i} 
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New Westinghouse 
J34 engine powers 
first Navy all-purpose 
jet trainer 


North American Aviation has chosen the new version of a proven 
power plant for this first Navy all-purpose jet trainer. Designed 
as a complete pilot training system for operation from both land 
and carrier bases, the T2J-1 is capable of taking students from pri 


mary through advanced phases to carrier qualification 


Engineered and designed after Pearl Harbor, the J34 turbojet 
saw rugged service in Korea. Its early reputation for combat 
reliability and durability has now become almost legendary after 
more than two million hours of combat and operational flight time 
It is less than half as vulnerable to foreign object damage as other 
engines. No wonder the Westinghouse J34 was selected to power 


this new all-purpose jet trainer! 


Take advantage of the Westinghouse ability to engineer, design 
and produce equipment for the defense of America. Write to the 
Westinghouse Electric Corporation, P O Box 868, Pittsburgh 30, Pa. 


you CAN Be SURE... iF its 


Westinghouse 


The Westinghouse J34-WE-46 will produce 3,400 pounds 
thrust to give the T2J-1 a level flight apeed of 429 kt 

















J34 Engine Tested With T2J Duct 


Compatibility tests of the Westinghouse J34-WE-46 engine and the North American T2J-1 trainer inlet duct were carried out using thi 
rig at the Naval Air Station, Olathe, Kan. The engine is shown mounted in an outdoor thrust cradle. Completion of the first T2J i 
expected late this year. Iengine will be manufactured at Westinghouse’s plant in Kansas City, Mo 


ey r , New York Nir Hrake Corp 


4 

Vir Logiatliosn Corp ' a -Oo 5 y i i) i AVL 2¢ 
| j ( t f Hendix Products Div David Clark Co Ine 
! . I ! \ ‘ M il 

: 7 t ‘ 11). & ite SOn 4ne 

iO), ear KBendix-Skinner This 
Aero Supply Manufacturing Co Ine Pao j 


Phew itele Tubing (orp 


(. § Rubber Co 4-00 , ; 
Nilied Ordnance Corp 
! t { ‘ | 


Nero Desian and) bngineering Co i 


Shielding Ine 


| ae. 


’ 
} ; ; 
Mid States Ornamental tron Co 
’ ' 
ihe t 


Sesmour Wallas & Co 
I M 


! 
'? 
Hristel Mfg Corp 


‘ rey 
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it Lae 1it-t.! i fl) l ‘ 
Milge Electronic Corp ’ WwW th ad 
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Telecomputing Corp 
at iy ‘a ! bee a ’ ter . 
(PR 5 1088 soR 
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Mineola, L. I \ nterfe neter ' J ’ <« 
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Hocing Airplane Co WwW ta han 
dificatior ned per vit ne 
rplar ' the Kil J Tanke 


n, (OC-729507) $887,000. epee J57 Lifted Into Altitude Chamber 


Mid-States Mfg. ¢ 
eres Corp. Eniure, Baas, Sraee Pratt & Whitney J57 turbojet is hoisted into an altitude test chamber at the Willgoos 
Laboratory where conditions from sea level to 70,000 ft. are simulated. 
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NOW FROM FORD INSTRUMENT 
ALL-SILICON-TRANSISTORIZED 
EXHAUST TEMPERATURE INDICATOR 


3 Developed for Navy BuAer 
\ vA ° ° . . 
ate | For first time commercially available 


~s a 
400 * ial 800 compact construction, it has les 


Ford Instrument’s Engine Exhaust 
| 


-300 F 900— 
2 4"1000 
rec™o4j N\ 


4 [ : 


Temperature Indicator was devel- than one-third the volume and 


oped for the Navy Bureau of Aero- 


nautics and is now available to other 
users. It is a self-contained unit 


weight of comparable vacuum tube 
units. Silicon transistors are used 
throughout, enabling the ETI to 


4 
oy withstand a wide range of ambient 


temperatures. Weight of the unit | 


which continuously displays tem- 
perature over a 200-1000 C range 
with +5°C accuracy. Of extremely only 16 oz. 


a 
6U 40 
‘ ’ 


Actuol size of instrument face. 


High Applicability 
Coupled with precision measurement 


Check These 
Ten Superior Features 


The FICo ETI is used for measuring 
exhaust temperature in turbo props 


Self-contained other gas turbine 


turbo jets—or in an) 


within its range. It is a panel-mounted 


Instantaneous warm-up unit. Its high accuracy enables the pilot 

| to closely observe engine temperature 

2 sec. full scale response ' to ensure cafe and efficient ensine 
operation 

Miniaturization provides a 2) diam 


x 6 long self-contained unit The fast re sponse of the ETI makes 


Wide environmental range 


(Unit is shown with case removed.) 
No vacuum tubes used it highly suitable for multiple thermo 


couple installations. It can be used as 


5 C accuracy i Monitoring unit with any number of 


chromel-alumel thermocouples in c 


Integral lighting junction with a suitable switching dé 


ice 


Extreme compactness The ETI is highly applicable to labor 


rr der > " itory flight test applications. In addi 
Integral power failure indicator =t , 
tion, with modification, it can be used 


. . : c ee ae n conjunction with airborne time-ten 
No calibration required. FICo's ETI is packaged in a 


single hermetically sealed case perature recordet 








FORD 
> INSTRUMENT CO. 


a Division of Sperry Rand Corporation 
= 31-10 Thomson Avenve 
J Long Island City 1, New York 
Dayton Office 
29 West 4th Street 
Dayton, Ohio 


FORD INSTRUMENT CO 
Department ETI 


31-10 Thomson Avenue, Long Isiand City 1, N.Y 


Please send me your brochure on the Exhaust Temperatur 


Nome 
California Office 

260 South Beverly Drive 
Beverly Hills, Calif. 


Compony 


Street 


City 





SPLIT-SECOND MISSILE CONTROL 
AT 15,000 MILES PER HOUR 


BURROUGHS GROUND AND AIRBORNE COMPUTATIO? 
“THINKS” FAR AHEAD OF SUPERSONIC MISSILES 


ond tt r ete 


BURROUGHS™ ® 


CORPORATION e 


THE FOREMOST NAME IN COMPUTATION 





stive Manufacturing Co 
Mict ‘ 


OGDEN AIK MATERIEL AREA, Hill ARK 
t tah 
Northrop Aireraft Ime Hi 


» Aviation Product 
mpans 


Kadioplane Company, 800 


rical Engineering A Mig. Corp Navy Contracts 


NAVY PURCHASING OFFtct VW ashing 
jth & Independence Awe 


Continental Aviation 


i 


$94 AIK FORCE CAMBRIDGE KESRAKCH 
elson Manufacturing Co., 1) CENTER, Laurence G. Hanscom Fiek 
, 9100 3S Bedford, Mass 
Ohie State Ut niversity esearch Founda AVIATION SUPPLY OFFICE 
‘ ' Ave, Philadeiphia, Pa 


\ir Logtatiosn Corp 


SAN ANTONIO AIR MATERIBNI \KEA 
LT SAP, Kelly APH, Tex 

Airtron, tne W 

nder ley 





Your Answer C808 


TO PROBLEMS IN TESTING e ee 
METAL-TO-METAL AND SANDWICH & 
BONDED STRUCTURES! me Gi 


ye ‘ 
COINDA-SCOPE > 


(Model 101—Portable) ‘e a oy ss Sed > 


66. | ff 


PROVEN (in vrodu . Be s ai Hustler) TO BE THE MOST 
SUCCESSFUL AND ACCURATE BOND ANALYZER IN THE INDUSTRY 
TODAY .. . Self-contained and portable . Minimum Operator 
Training Time . . . Simplified Operation . Versatile in Production 
Line, Field Inspection and Lab Inspection Use! 


WRITE TODAY FOR DETAILS! 


ALMAR-YORK CO., Inc., 
4802 Camp Bowie Blvd., Fort Worth, Texas 


“Manufacturers of Custom Test Equipment of ALL Types” 
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Henry Speen & Co., Ine 
[tr ' 
t iil s ‘ 4 Kheem Manufacturing 
Aero Test Equipment Co ’ | 
M ) ! | ‘ ‘ ‘ rrie rd 
ey », $1609 , ' ‘ " 
“ Poster Sportwear ‘ Tf 
Vent ' d 
! prot ; KEDSTONE AMSENAT Hunteville 
Ly i B57 L.inele Vir Products Co vere ( 
Mendix Vroeducts Div ! t | ‘ i \ 
i to | j x I? t 
‘ Aero), $1,048,491 Emerson Electric Manufvcturing 
Jetronic taduatries, tne \ A t 0 j , t Ave t. Lou \l li 
r id j dl ‘ et filed (pu ise request: ¢ i 7). $19 
(ied 4 f pias 
Vertol Aireraft Corp ‘ ‘ ‘ AKMY ORDNANCE DISTRICT Los i+; ; 
Mortor I’ hitel ‘ .! Yen ‘ goles 5 §. Grand Ave Pasadena, Cs Exciting new things 
) ; See > . 
De las Alreraft Co Chee t 
cone Geen & Se,fen., 09 cee Ameees St, SY Soe are happening at 
y Aore>, $188. ile mate see Pe eee HOFFMAN ELECTRONICS 
Master Bpeciaities Co., 9 nt : COKVS OF ENGINEERS, NEW ENG- 
' p t 4 e , 8 Tt 5 2 ; 
LAND DIV... 150 Causewa t Keston 15. Out of advanced electronics 
Phillip W Gienovese & Associates, i4- 
6 Him St. New Haven. Cons , of research and development at 
bridget Hoffman comes an entirely new 
concept in ground radar. Still 
under wraps by the Military, this 
( ‘ unusual and practical Hoffman 
. ‘ 
At inky ontracts CORPS OF ENGINEERS, PHILADEL- development applies revolutionary 
PHIA DISTRICT, Philadelphia, Pa techniques to solving complex 
l’ollowing is a list of unclassifi d con Kdward HH. Ellis & Sone, Ine., It te 70 at weapons systems problems 
tracts for § 000 and over as released Harvard ve Merchant ‘. J : : 
struction of passengme ‘ nal addition ‘ ’ 
by Army contracting offic se Rlatheaiee a. retet ?@—e Hoffman's extensive experience in 
\KMY SIGNAL SUPPLY AGENCY, 225 8. tract No. DA-36-109-ENG-6548, $165,000 designing, developing and 
imth Mt Vhiladelphia 4, Pa Araco ¢ ° & Kimberly ¢ onstruction ‘ e producing radar for airborne and 
ee eis ‘Fs . os Gn "sieemeae” gaemnetton cll Gelman shipboard installations laid the 
imber 66411. (PR&C 67-ELE/D-5414) ion storage fa . pe at MeGuir. groundwork for this exciting new 
$400.000 , N contrac 0. DA-36-109-ENG electronics development. In radar, 
Georgia Tech Research Institute, Atlanta, 555 73,48 as in other vital military and com. 
mercial fields — countermeasures, 
navigation, weapons and com- 
munications systems — Hoffman 
continues to produce the pattern 
for progress in electronics 


7¢ » £195.84 
Kendix Products Div 
i il be ‘ « or 


Q 


In a dynamic industry where only 
change is permanent, exciting 
things continue to happen 

at Hoffman. 


PHYSICISTS + ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 
Significant new developments at 
Hoffman in the fields of navigation, 
VLF, HF, VHP, UHP, radar, ECM, 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer. 


an 
Electronics 


New $40 million plant near San Diego for production of Convair Atlas intercontinental HOFFMAN LABORATORIES, INC. 
ballistic missile takes shape. Six story structures in foreground are engineering building (left) 3761 South Hill Street 
and administration. Factory is at upper left, laboratories right center. Los Angeles 7, California 


Atlas Plant Takes Shape 
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“radar’s caught infiltration on hill four zero...” 


As at sea and in-the air, Hoffman-developed radar 
now gives our Armed Forces 
greatly extended capabilities for surveillance on the 
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endowed with sight 


...and insight 


Inquisitive eyes denote the inquisitive minds that made 
possible today’s rocket powerplants. Sharp eyes and minds 
that have the power to visualize challenging problems 

. . . and the insight to solve them. 

Spurred by such long-range sight and insight, RMI has blazed 
the trail in rocket power for over fifteen years. And today, 
with new developments in manned and guided flight creating 
vast new propulsion problems, RMI will continue to lead 
the way. For RMI engineers and scientists form a talented, 
far-sighted team, designing and producing advanced 
powerplants for the vehicles of tomorrow. 








Engineers, Scientists— Perhaps you, too, can work 
with America’s first rocket family. You'll find 
the problems challenging, the rewards great. 


Power for Progress 


REACTION MOTORS, INC. \&. 


A MEMGER OF THE OMAR TEAM 
OEeanVitteo, NEW JERSEY 








Certificates of 
Necessity 





Washington—O fhic« of Defense 
bilization has awarded The Martin 
Orlando, Fla., three certificates of 
ity totaling $5,039,235 covering 
nanufacture of guided missiles. All 
certihcate were allowed 65% ot 
rapid rate Other certificates 
rded 


Bomac Laboratories, tk 
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tllowed 


American Welding & Manufacturing Co 


A . Ohio, militar et engine 
onents, 8287.000 with 70% allowed 
Carl Tenk 
< T | 
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1 € Cleveland, (hte lita 
engine part $90.10 wit? ‘O° iliowed 
Goodyear Aircraft Corp., Litchfield Par) 

Ariz military aircraft parts, $81,007 wit 


CAA Contracts 


Washington—l'ollowing is a list of 
ntracts as released by the Civil Aer 
iautics Administration 
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Wileex Electric Coa 
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ROCKET POWER PROGRESS REPORT 





Igniting Liquid Propellant Rocket Engines 
by Leonard Dombras 


A research physicist in the Physics Department, Com- 
ponent Development Division, Reaction Motors, Inc., 
Mr. Dombras has currently been investigating ignition 
phenomena as applied to rocket engines. A graduate of 
Rutgers (/niversity, where he received a B.S. in Physics, 


he has been with RMI since 1951. 


Rocket engines operate with a wide variety of liquid propellants having 
various chemical and physical properties. ‘These properties, in conjunction 
with the application of the missile, dictate the type of ignition system that 
will be most effective. Although the exact mechanism involved in the 
ignition process is not completely understood, it is generally believed that, 
under specific conditions, there exists a minimum threshold energy require 
ment below which the combustion wave does not propagate Rocket engine 
igniters are generally designed to provide this energy on a “‘more than 
enough” basis 

Many liquid propellants require no external source of energy to achieve 
ignition. Hydrogen peroxide, for example, may be catalytically decomposed 
in the presence of silver or platinum metals, and many bipropellant com 
binations react spontaneously merely on contact with each other 

Non-spontaneous propellant combinations must be ignited by some 
form of energy. introduced from an exterior source. In early rocket experi 
ments, ignition was achieved with burning kerosene-soaked rags held at the 
end of a long pole. After several explosive starts, the trend shifted to the use 
of electrically fired pyrotechnic charges—a technique successfully used in 
the V-2 and Viking engines and still employed in many single-shot rocket 
applications. Later ignition techniques employed ultrasonics, catalyti 
agents, pyrophoric fuels (which react spontaneously in the presence of an 
oxidizer), electrothermal devices (operating with arcs, sparks, and heated 
filaments) and torch or flame-type igniters 

The advent of piloted rocket research aircraft required lighter, more 
compact ignition systems capable of repetitive starts at high altitudes and 
presented several difficult problems. The experimental X-1, X-1A, and the 
Douglas Skyrocket, powered with RMI engines, had four thrust chambers 
which required starting during flight. To insure smooth and positive 
ignition, torch-type igniters, operating with oxygen and alcohol, were 
developed. Small quantities of these propellants were injected into a pre 
combustion chamber, ignited, and the resulting flame projected into the 
rocket motor. This unique device provided high ignition energy, operated 
at all altitudes, and assured smooth, reliable starts 

Preventing the accumulation of unreacted propellants in the combus 
tion zone is the most important factor in rocket motor starting, regardless 
of the ignition technique employed. An insignificant ignition delay — in the 
order of milliseconds—or a sudden propellant surge during the ignition 
period can result in a buildup of mixtures that may explode with destructive 
violence 

A successful rocket motor start, therefore, is a function of numerou 
variables. Propellant flow rates must be accurately controlled and the 
propellants intimately mixed. ‘The mixture ratio must be ignitable, and the 
ignition energy must be adequate. These factors are continuously be ing 
investigated at RMI for the purpose of advancing rocket sciences 

Solving some of tomorrow's specific rocket problem by conducting 
experiments pertaining to the development or investigation of theorie 
principles or techniques concerning Gperation of rocket engines and related 
equipment — is the general work of the team of specialists comprising RMI 
Component Development Division. Our door is open to qualified men 
interested in this challenging work 
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Air transportation must become quiet not 
only for its passengers, but for the com- 
munities in which it operates. The develop- 
ment of the Curtiss-Wright Zephyr Turbojet 
was based on the premises: | that its 
technical excellence must provide a worth- 
while performance improvement; 2 — that 
its advances must be sound in the final 
analysis from the economic point of view, 
and; 3 — that it must have a high order of 
public acceptance, not only from the view- 
point of the passenger, but the communities 
in which the airport is located and over 
which the airplane is operated. Moving air- 
ports further out of town with its attendant 
expense and the inconvenience of time lost 
in additional city to airport transportation 
is not the answer 

Curtiss-Wright Corporation has completed 
sufficient testing with the “Zephyr” to warrant 
the statement that the jet engine transport 
can be quiet and have a high order of public 
acceptance 

New Testing Procedure 

The testing procedure for the Zephyr is 
new and novel. Curtiss-Wright discarded the 
Standard jet engine test cell a mass of 
concrete, steel, sound absorption, water 
silencing, etc and transferred the testing 
of the Zephyr to an open air test stand in 
which the engine is run with no silencing or 
sound absorption equipment under a specifi 
cation calling for a minimum of noise, as 
well as a minimum of fuel consumption, just 
as the engine would run when it is in an 
airplane at the airport 


[his outdoor testing equipment consists 
of two mobile vehicles; one on which the 
engine is mounted for tests; the other hous- 
ing the control room and instrumentation 
required to measure thrust, fuel consumption 
and other equipment. Through the use of 
these mobile vehicles, the Zephyr is con 
Stantly being tested and demonstrated at 
airports and at off-highway locations to 
record and analyze its noise levels under 
idling, taxing and full throttle conditions 
This practical method of testing enables en 
gineers and technicians to change new noise 
suppressing devices being developed and 
other equipment quickly and with ease 

Ihe engine may be held at a given set of 
conditions so that technicians and observers 
can listen to, record and analyze noise levels 
for extended periods of time, and, while 
they are doing this, engine operating cond: 
tions can be changed instantly for purposes 
of demonstration. This method is preferable 
to listening to an airplane passing overhead 


The new CURTISS-WRIGHT 
JET ENGINE 


where the noise is reduced or muffled, where 
the time for measuring and recording the 
volume of noise is limited and where it is 
difficult to fix the distances and conditions 
with any degree of accuracy 

Curtiss-Wright plans to demonstrate the 
mobile testing unit and the Zephyr engine 
at airports and other locations in the U.S 
A request has been received to demonstrate 
the unit at a major airport in Europe 


Quieter Than Piston Engine 

A jet engine transport can be quicter than 
a piston-engine airplane. For example, 
Curtiss-Wright has been able to minimize 
the compressor whine of the jet engine, This 
is the lesser in decibels of the two principal 
sources of noise from a jet engine, but, in a 
practical sense, its frequency and character 
istics are something like a siren and more 
objectionable to some people than the jet 
noise which is of a lower frequency 
Curtiss-Wright has also reduced the jet ex 
haust noise to acceptable levels because 
basically the engine is designed so that the 
mass Ol air passing through the jet to pro 
duce thrust is moving at a lower speed than 
that common to engines developed for mili 
tary use at supersonic speeds, For the fore 
seeable future airlines will fly subsonically, 
and, therefore, there is no need tor using 
supersonic speed jet engines, with thew dis- 
advantages, tor jet airline operation 


Broad Research Program 

Engine noise suppression, while the major 
element, is only one phase of the Curtiss 
Wright program to lower noise levels for 
aircralt and airport communities. The mobile 
control room used in the Zephyr tests is 
lined with Curon, a new sound absorbing 
multi-cellular, foamed material developed by 
Curtiss-Wright. This enables engineers to 
conduct concurrent tests of new methods of 
soundproofing aircraft passenger cabins. The 
same Curon can play an important role in 
absorbing ground noise at airports where 
jet and other aircraft are operated, For ex- 
ample, a curtain of Curon hung between 
runways and buildings will substantially re 
duce noise at the building. And Curon, in 
the form of wall tiles, ceiling and floor cover 
ings, can further absorb sound and result 
in quieter air terminals and offices than ever 
before 

These are but a few of the technological 
developments of the Curtiss-Wright Cor 
poration designed to make the introduction 
of jet airliners to the world airways quieter, 
more comfortable and economically sound 
Others will follow 


This advertisement is published in response to the public interest in the Zephyr Jet engine 


reflected by numerous inquiries received from individuals and governmental authorities at every level 


WOOD-RIDGE * NEW JERSEY 





Plexiglas 


-..aviation’s standard 


lransparent plastic 


TRAINER 


Where there’s progress, there’s Plexiglas 


Prexictas is a trademark, Reg. US. Pat. Off. and in other 


principal countries in the Western Hemasphere O =e 
hemu al r industry 


Canadian Distributer: Crystal Glass & Plastis, Ltd., 


130 Queen's Quay East, Toronto, Ontario, Canada FR] West RA =& HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatwes in principal foreign countnes 








Crane for Top Painting 


This bosun’s chair, slung from an overhead 
crane, is used by Eastern Air Lines to help 
its pamters re-spray the upper fuse lages of 
its planes passing through overhaul at the 
iirline’s Miami base. ‘Tank above the man’s 
head holds paint. Chair has foam rubber 


ushions and back rest for comfort 
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BENDIX MACH-AIRSPEED INDICATOR 
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/RIR-FORCE 
= 

upon the occasion of~its 


goiden anniversary 


Engineering and production of precision electronic equipment and systems for the UNITED 
STATES AIR FORCE is the day-in, day-out concern of many hundreds of people and many 
specialized departments in the Reeves organization. We take personal pride, therefore, 


in saluting this great Service upon the occasion of its Golden Anniversary. 
Among the many significant projects currently being advanced at Reeves for the 
United States Air Force are the following 


© REAC® Electronic Analog Computers for the largest and most advanced installation 


of its kind at Wright Air Development Center. 


REAC® Electronic Analog Computer installations at White Sands Proving Grounds, 


Rome Air Development Center, Edwards, Eglin and Holloman Air Force Bases. 
Reeves MSQ Close Support Control Mobile Radar Systems. 
Reeves Range Instrumentation Radar instaliations at Patrick AFMTC. 


Reeves Military Radar equipment in a wide range of special types for USAF 


installations throughout the world. 
© Reeves special computer systems for gunfire control and many other applications. 
In addition to participation in these USAF projects and manufacture of a wide range of 


precision electronic components for USAF suppliers, Reeves’ research and engineering plays 
@ continuing role in the advancement of vital projects for the other Services. 


REEVES INSTRUMENT CORPORATION 


’ 4 A Subsidiary of Dynamics Corporation of America 
215 East 9ist Street, New York 28, N.Y. 
2feuesds : . 





SEVEN-LEAGUE BOOTS 
FOR THE F-100 
IN USAF’S 
GOLDEN ANNIVERSARY YEAR 


U S AIR FORCI Flight Refueling, Inc has been conducting into 


Attention ENGINEERS 


Unusual 


F-100 Super Sabre fighters 
dramatically demonstrate their newest capability 
for extending range and load capacity, refueling 
at their normally higher cruising altitudes and 
The 


another 


cruising speeds “Buddy System 


F-100 to 


pe rmits one 


refuel without the necessity of 


sacrificing altitude or speed in descending to lower 
conventional tanker 


level for rendezvous with a 


airplane 
“Buddy System’ 


refueling equipment is an example of the progres 


Development of the F-100 


sive research and development program which 


career opportunities for engi- 


neering personnel are available in new 


projects for developing new fuel transfer 


systems. Write Engineering Manager for 


details 


REPRESENTATIVES 


all phases of fast fuel transfer problen PRI 


designs and produces complete refueling stems 


for aircraft, both fixed and rotary wing, and ts 


engaged in advanced research project which are 


sull classified 


If you have a perple xing fuel transfer problem, 


Flight Refueling’s engineers will be pleased to 


discuss it with you and suggest methods of solving 


it, either through the design of a system to meet 


ipplying proved F.R.I 


your specifications or Dy 


design principles to your existing system 


( —_— Flight Refueling, Ine. 


Beltimeore 3. Mor ylond 


FRIENDSHIP INTERNATIONAL AIRPORT 


WEST COAST William f Davis 
DAYTON.f. J Kendell, Box 622 





HERBERT W 
HINCKLEY, 


Assistant Chief En- 

ineer, has more thon 

8 yeors experience in r 
aeronautics, 24 of them with 
Conveir. He is responsible for 
directing the activities of the 
Product Design, Testing, Pro- 
ject and Service Engineering, 
ond Structure Sections at 
CONVAIR-FORT WORTH 


‘Engineers... here's how we brought the B-58 
from concept to reality in record time!’’ 


“CONVAIR-FORT WORTH was first to develop a 
modern bomber under the new Weapons System 
Management concept. This enabled us to save more 
than two years’ time in bringing the supersonic 
B-58 Hustler from concept to reality. 


“As Weapons System Manager, CONVAIR-FORT 
WORTH cooperated with thousands of other engi- 
neers in electronics and related fields. This close 
working partnership helped greatly to accelerate the 
design and procurement of every major piece of 
mechanical and electronic equipment on the B-55 


“We integrated design requirements for this equip- 
ment with those of the aircraft, and design of both 
with the necessary production requirements — ma- 
terials, tooling, methods and plant facilities. This 
carefully controlled, highly integrated program 
brought the B-58 to the flight test stage in record 
time.” 

Many of America’s most capable engineers, working 
on the B-58 project, have demonstrated what we 


mean when we say, “Your future is at CONVAIR- 
FORT WORTH.” If you are a qualified engineer 
with creative talents and vision, we need you NOW! 
With more than 50 Air Force contracts, we can 
offer you long-range security and diversity of 
activity 

You'll enjoy living in an exceptionally friendly com- 
munity with countless educational, cultural and 
recreational facilities — with adequate housing in 
all price ranges only minutes away. No state sales or 
income tax. For greater career opportunity — for 
your future’s sake — write today to: Mr. H. A. 
Bodley, Engineering Personnel. 


CONVAIR 


FORT WORTH 
FORT WORTH, TEXAS 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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check Out OK. with AC! 


AIRCRAFT AND ENGINE PERFORMANCE REPORTS 
PROVE SUPERIORITY OF AC AIRCRAFT SPARK PLUGSI 


You've hit the E.T.A. on the nose the passengers have departed 
it's time to check out the A.4&E.P. Report. it's a routine matter 

because everything is OK! One reason is AC Aircraft Spark Plugs! 

The exclusive dualsealing of AC Aircraft Spark Plugs prevents barrel 
leakage hot or cold! Ignition delays are dramatically reduced 
because the products of combustion can't get into the barrel to contaminate 
the insulating surfaces attack the ignition leads short the spark plugs 
AC.2865s have platinum electrodes for the very finest inti-fouling 
characteristics! They provide higher heat conduction for smoother idling 


and peak performance prevent pre-ignition and ice-bridging and 


they're less susceptible to lead fouling 
AC Aircraft Spark Plugs have been proved in millions of hours of flight in 


military and airline planes. You'll find them best for the planes you fly! 


AC SPARK PLUG THE ELECTRONICS DIVISION OF GENERAL MOTORS 


AIRCRAFT 
SPARK PLUGS 


, Florida; Nework, New Jersey, Af t 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jerse A ni Springs 
Pacific Airmotive Corporation: Burbank. California, Seattle, Washingtor 
Sevthwest Airmotive Compeny Texas; Kansos City, Kansas, Denver Colorado Stenderd Aero Engine Lid.: Winnipeg 


Van Dusen Aircraft Supplies, inc.: Chicago, Illinois, Minneapolis 


Oakland aliforma, Kansas City, Kansas 


Minnesota, Teterboro, New Jersey, East Boston, Massact 


130 





tudy kin 


I hiis 


mace 1! ill 
ire that virtual 


ol t +} 
peta 1 


Model Studies 


Company has done model studies « 
design and started fabrication ot 
omponents f i fiving testbed prot 
type, which should be ready for roll 
next summer. Off-the-shelf component 
ire being used to maximum extent te 
wed assembly at lowest cost and pro 
ide reliability 
lilting wing lavout was chosen t 
permit the cockpit to remain in level 
ition throughout vertical takeoff and 
level flight. ¢ 
icted fan config 
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74 bhp. to hover 
engine. At 
pen Electra Nose Mated, Gear Tested 
Assembly of the first Lockheed Electro turboprop has rea hed the pot where the nos 


section has been mated to the main fusclage structur 
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\W i 


tating propeller } f TT with loads up to 125,000 Tb 


and installation of the main landing 


’ id ti vo due | contr gear has begun. More than 100 drop tests (lower photo) were conducted on the gear 


Klectra’s maximum landing weight is 40,000 Ib. Smoke in 


horter than the p i eter photo 1s composed oft partn les of rubber torn away by mmpact simulating 170 mph impact 


voted mechan ‘ hou speed Rate of fall in some tests was 12 fps., Plectra ultimate rate of descent 
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RUBBER TREADS .. . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
bearings are factory pocked with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


STRING GUARDS . . . Even though string 
and ravelings may wind around the hub, 
these string quards insure easy rolling at 
all times. 


Consult the Yellow Pages 


DARNELL CORPORATION, LTO 


oOwntY O8 AnNOTLES ‘ MTV) CALHORNIA 
s WALKER STREET, NEW YOOR 13. NEW YORE 


16 NORTH NION STOHET, CHICAGO 6 
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be placed high in the central pod. 


PRODUCTION BRIEFING 


DoAll Co., Des Plain« Ill ivs that 
its new Model 5 contour machine is the 
inswer to USAF heav pre 
requirement for dies of unprecedented 
ize. In thi 
tationary and the saw is 
irticulated voke which can be 





progr int 


machine the work remain 


moored in an 


to follow the direction which the work 
cutting blade lu 
machine ibility to i 


man guides the 
trated is the 
tack of aluminum plat for an 
frame part DoAll i thre 
ild handle a stack weighing O00 TT 
or more, making cuts as long 144 ft 
over a 70 q. ft. area 


Ma hin 


Westinghouse’s Airc l.quipm 
Dept., Lima, Ohio nnouncing 
contract to build th electrical 
tems for the B pcr bomb 

ud that the ‘ rculat 
ing oil cooling 

reasonable temperature 

urcraft 
Three hydraulically di 


iltenator 


fiving it ipersont pe d 
ven 40 kva. West 


inghou y 


Horkey 
irch, engineering, design and develop 
ment firm, and Nloore D lopment 

itors of prototyp urcratt 


; 


Associates, ronautical 


ind speciali m environ 

ng have merged t pro 
cphon-through-protot pe ser 
ponents. He idquarters of th 
ll as at hop facilities are 


lorrance, Calif 
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LORD - 
- Ss 


VIBRATION CONTROL , 
MOUNTINGS / 





ntings are standard equipment for ce 

| vibration problen ‘ air taxi” Relicoptes 
ved specifically to (1) 

th capable of supporting the entire weight of the 

’) provide a resilient coupling for isolating the 


id the low frequency rotor vibra 


rid first scheduled helicopter 
irrently shuttling passengers on 
vcduies in and out of more than 20 nation-wide 
Lord mountings are used for engine, rotor and 
as well as torque restrainers 
ral that Lord should produce this major contribution ONDE D aueee™ 
ind performance of helicopter Lord manufactur 
in engineering bonded rubber solution 


Most modern aircraft tod 





 — 


ENGINEERS... OUR FUTURE LOOKS GOOD! 
How about yours? 


Cessna’s steady, planned expansion is based ‘hoose your assignments in * Airframe de- 
on a healthy balance between commercial ign * Weight control * Power plant instal 
and military aircraft projects and offers a ation (jet and reciprocating) * Airframe 
issuring potential for your career develop analysis * Jet propulsion * Production 
on * Technical illustration * Catalog & 
ntenance writing * Engineering check 

‘ontact: Professional Placement Super 


Depar tment AW 


re; 
ment and security 


At Cessna, you'll enjoy creative opportunities 
and engineering challenges without restric 

tions. There are no dead-end streets for the 
man who sincerely wants accomplishment 

and advancement. An organization OF 
enginee! FOR engineering progress in 
iViation—-Cessna can provide you a greater (* SS — Ss ial a 
opportunity for your own personal security 


Join Ce na and Grow with Ce na 


CESSNA AIRCRAFT COMPANY S800 EAST PAWNEE WICHITA, 


134 
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BUSINESS FLYING 








Historie Aircraft Bring Profit in Film 


Andrews AFB, Md.—What began 
even years ago as a bug for collecting 
historical aircraft turned into a_ busi 
ness for Frank ‘Tallman, part of whos 
5100,000 inventory was flown here for 
the Air Force Golden Anniversary ai 
how 

A former Columbia Broadcasting $ 
tem account executive, Tallman wa 
forced to choose between that and hi 
urplane when he found he hadn't 
enough time for both 

Ihe result has been his emergence 
iS a Competitor of Paul Mantz in the 
narrowly pe ialized field of providing 
nd fiving authentic aircraft for motion 
picture and television sequence lall 
man got his first movic job last vear in 
the production of Lafayette | id 
ille ince retitled “With You m My 
\rm to npha ize it Hollywood 
ither than aviation appeal 


Flown in Show 


Of Tallman’s fleet of aircraft, th 
vere shown at the air show here 
e Bleriot XI, pul hased from Jean de 
la Bruver brench pilot who flew t 
ross the English channel in 19 t 
reate Louis Bleriot 1910 epic feat 
¢ Sopwith Camel, equipped with | 


Rhone rotary engine whose radial ban} 
, 


ot linders and prope llers rotate about 
fixed shaft 

e Nicuport 28, flown by Tallman 

mn k d fight with a 

@ Fokker D.VII, actual! 

This 1 eworked Travelair 201 

! clage lengthened Ranger il 
nmy cov | airfoil spread 


@ Fairchild KR-21, used in a win 


j hibit 
All but the ¢ nel were flown in t 
\ th K tm a race \ th ( 
Push f the ime vintage | 
wan ha lanned te tart the ¢ 
; ' . +} wd thre ; 
t sh | balked | i I 
tl mn phi 


Other Aircraft 

lallma ther il raft ( Pt 
Dy NIT now } uildup tage ( ‘yirt 
\\ ight J ' bus pla , ust 
lane: a Beech Bonanza for bu 

two PM fieht 


lhe IM ‘ » @ac Mot 
It f the CGrumma 14 
Wildcat which wu omewhat light 
mre | 4 thy i ( urti Wi nf 
with more power than the F4l 


| tt & Whitne 
Tallman 1 Naval res t 





















; * Bue i —— vide = : ree me eg Spd 
‘ is ao ” — ek wi £ = ul 
SEQUENCE in movie called for Bleriot to catch fire in air. Pilot set off smoke 








































AIRPLANE was landed, and a pilot fled burst realistically into flan 


what's your A\ C IQ “—D* 


twin engine safety 


single engine performance 


The Aero Commander first made single-engine aviation history 


im 195] 


It took off with 


load and flew 1160 miles non stop from Oklahoma City to Washington. D. ¢ 


This “Aviation First Since then 


further emy hasized Aero (¢ ommand rs twin-engine 


removed Was SIX years apo 


safety 
mountain in 


fect on on taking it safely over the highest 


to Box 118. Bethany. Oklahorna 


engin 


information, writ 


High Speed, rated power—10,000 ft. 

Cruising Speed, 70%—10,000 ft. 

Stall Speed, gear and flaps down, power off 
Take-off Distance to clear 50-ft. obstacle at S/L 
Landing Distance to clear 50-ft. obstacle at S/L 
Gross Weight 

Useful Load 

Range, with 30-minute reserve 

Service Ceiling, 2 engines 


Ceiling, one engine 


For example the 
the 


engine ring ce velo; ments have 
680 will climb to 15,000 
States 


United 
560-E 


222 mph 
210 mph 
66 mph 
1,452 ft. 
1,500 ft 
6,500 Ibs. 
2,200 Ibs 
1,625 mi. 
22,500 ft. 


8,000 ft. 


i full 


with one P 


680-Super 


260 mph 
230 mph 
71 mph 
1,540 ft. 
1,625 ft. 
7,000 Ibs. 
2,670 Ibs. 
1,480 mi. 
24,200 ft. 


15,000 ft. 


gross 


ro} 


even 


For complet 





Rate of Climb, S/L 1,450 ft/m 1,600 ft/m 


AERO ey 


/ Curminder— 


{ 5S60-e - 680-S 


one of a series 





The choice of men at the top 








® pcre Commander tatetligence Quotient - 
DEStGN &8 ENGINEER 


Aieroert 2 ». 8 : 'ie © BETHANY 


AER O 
TULARE 


in G 












| 
| 


i 



























ommander, keeps and flies these tv 


irplanes mainly for pleasure since their 

demand for movie work 1s not great 
Mantz, who has been in the busin 

for vears, has 13 known aircraft 

e Curtiss [N-4 Can. 

© Two Curtiss JN-4D. 

® Bocing-built DH-4. 

@ Fokker D.VIL. 

© Nicuport 25 

@ Eberhardt S.E.5e. 

@ Spad VII 

@ Four Standard J-Is. 

@ Thomas-Morse $4-C. 

































Mant ha mou it 
\\ ld \W I] ind monstwa , ] 
| ‘ . 
Neithe lallman nor Nant | - . -~ 
. : é »4 —_ 
b finitive tin t ft 
f f f +4} " tit NIEUPORT 28 prepares to takeott with Frank Tallman at controls, brother Poste tin 
( i ( i 
t N | the trumpet al 
hat ] thre , ] ‘ 
LIS¢ tential } b 
Collect th busin I 
npetit t histor urpl ! t 7 . —— . 
th \ | vhich ha ent MM c e : - @ 
Blanch scott mn ir] ‘ t - ‘ecese — 
iat iv four hunti I \ ’ 
ts f the USAF museum at W lit ' 
lield 
NX th ! th fic t it} lu iat 
hap ire the most interesting an ift 
t ippea n Lafavette | idrille 
five Penguin 
Penguin imilar to a Bh t 
pt that its wins iT chi yped and it 


mt fly it least very far ren h used 



























th Penguin to tea h pilot fo tani 
nd handl ontrol] There was no 
dual instruction. Students just got into : 
their Penguins and started learning by : 
themselve taxiing around the field _— 

he P — 
nd sometimes bouncing the Penguin oun) : 

7 - « a * io 

into the air briefly os os ee < td 


Pilot Director PENGUINS are taxiied by “students” in film. Student ground loop (below) is re-enacted 
William Wellman, who directed the 

novi “ i pilot in the Lafavette 

| drill | World W i! | | rench 


quadron for American volunteer ind 
his recollections are used for technical 
thenticit l'ail markings of the Pen 
uns, for on ire those of the French 
training base at Avord where Wellman 


im d t fly 
In all rebuilding, as much authenticit 
po ble i ought consistent with 
ifety rule Well-known detail ich 
iuthent machine run irc looked 
for « px ially and considerable research 
dom to produce curate paint 
| ni ind marking 


The Penguin were built |} Col 


Palen in antique fancw 


t 
Poughke sic N y ! full ot 
Warner Bi which made the m ( 
nd are stored in one of Warner's war 


\ rplan fl vn for me ie VOT VCTt 
quipped vith modern engine hy 
Ranger in the Fokker and a Continental 
n the Nieuport Pengum used f 
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VICKERS 


As a part of its jet engine hydraulic starting system evaluation 
program, Vickers Incorporated recently demonstrated the ability of 
its starter package to start Century Series fighters. Acceleration to 
ground idle speed of the J-57 turbojet engine, installed in a pro- 
duction North American F-L00D Super Sabre, was accomplished in 
times comparable to other known starting means...using only 50 
horsepower, prime mover power. 

Consisting basically of production Vickers aircraft hydraulic com- 
ponents... performance-proven on almost all existing U.S. military 
and commercial aireraft...the Vickers starting system offers sub- 
stantial savings in weight, size, and cost — both initial and maintenance 
— over other known means. Available as either a ground mobile unit 
or an aireraft-installed airborne version, the Vickers starter package 
is capable of dual funetion. After engine starting, the hydraulic 
starter motor can serve as an engine-driven pump for aircraft auxiliary 
power requirements in the airborne version. 

For further information regarding Vickers hydraulic starting 
systems, write for illustrated brochu?e SE-94a. Also, your nearest 
Vickers representative can show you the many system combinations 
available to meet your specific needs. a 


eee hits WN os ht as. 


DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division 
Engineering, Sales and Service Offices: 
Administrative & 3201 Lomita Blvd. 
Engineering Center P.O. Bex 2003 

Detroit 32, Michigan Torrance, California 


District Sales and Service Offices: 


Albertson, Long isiend, N. Y., 682 Willis Ave. + Arlington, 
Bex 213 + Seattle 4, Wes 8th Ave. South + 
be “didg, '» "Addblena! Service| 


C., 624-7 Wyet » @ Service 
ay 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 « CABLE: Videt 


OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltd. — Great West Road, Brentford, Middx., England 


BUILDERS OF OGCIitL HYDRAULIC EQUIPMENT 


SINCE 


1927 
















shots in the film had antique 
mitar-like propellers, but those used 
ction sequence had moder Sen 
nich tv] ( 
Reason is that reliability is a must 
If hundre ! peopl stars, cxtra 


t ill ct to shoot ité 
vaiting and an engine won't go, the 


d blows off, ‘Tallman said, like 


cve CCT 


HNCTAMICTI 


noth 








Stability Problem 


xes cloquent on the mi 
qualities of the older 
Bleniot Ihe 
“It has 
Control move 





lallman w 

crabl 

irplanes Penguins and 

Bleriot is a real dog,” he 

no control feel at all 

ment iwc vcry CKxag 

urplane to be 

by tro] On hot days 
ivoid flying it at all 

Nicuport is the best acrobatic ship, 

lallman * beimg stressed to take 

7 But it has its draw 

l'allman flew it cross country to 


h mdling 
said 
ygerated, and the 


‘eave out of con 
Tallman tries to 


cel 


Gs inverted 
back 
promote the air show, and inside the 
cockpit near the floor the temperature 
around 120-130 deg Ihe 
c located close to the 


i craged 
rudder pedal i 
cngine firewall 
I illman ind 


100 hr. in’ the 


other 
ourse of 


two 


pilot flew 
filming th 


1OVK Flight sequences were done at 
Santa Maria, Calif Filming included 
fire scene in a Bleriot using chemical 


noke set off by the pilot from a cvl 
ockpit and the deliberate 
Pilot 


ound level up to alti 


nder in the 


) 
looping of a Penguin 


ound 
vorked from 
+ (0 tt md on CciK itt 


night flare lit 


landing on l 









Wright 
peed 


the Curtiss 
work It 


ind location of the 


allman used 
Junior for air-to-air 


| maneuverabilit 


slow 


front cockpit well ahead of the wing 
ith good 1 bility made it well suited 
I this kind of assignment 
Lhe uirplan ire hangared now at 
Riverside, Calif ind ‘Tallman is in 
if iw to the West Coast 
f nm tus t } home in Chicago. Hi 
t ilso a nechani to cut ovel 
| | On occasion he uses veteran 
fixed base ‘ people expenenced 
handling urplane for WAjvor 
mamtenance 
lallman found the busine took a 
long time t ih it but besides the 
i b a vear ago he has done thre 
hows th ear. Business looks good, 





AMC Lets Contracts 
For Flight Training 
Wright-Patterson AFB, Ohio—Au 


Ml tericl ( mmand ha iwarded thre 










i ving compan ind flight ho 
1 mil n ictt ontracts cach for th 
tion and maintenance of | 
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Super Equipped Super Cub- 


One of the most completels equipped Piper Super Cubs built is th ! 


ment of the Interior's Immigration and Naturalization Service to pat U.S. Mexican 


border against illegal immigrants Top view shows full complement of istrument 


radio and navigation instruments including artificial horizon, Jack & Heintz directional 
evro, Lear ADE -12D (indicator itop panel mad Narco Vik Vik transmitter/LE receiver 
On upper left side of cockpit are two complete communication tems in addition to 
standard radio: one system allowing contact with IANS departments and the other 
for a public address loudspeaker service so crew can talk directly t round, Bottom photo 
of Department's Super Cub shows faired-in loudspeaker vents on lower fuselage 












reren photograph of supersonic flight patterns in wind tunnel 


There is a formula for supersonic supremacy 


Supersonic supremacy is the absolute con- 
dition of America’s future security. It is a 
day-to-day thing. It must grow with major new 
advances: it must be strengthened by aircraft 
that fly much faster, much farther and higher. 

North American Aviation’s vast backlog of 
experience in the design and production of 
by far the greatest in the 
is concentrated on this unending 
North 


American's ability to design superior aircraft 


supersonic aircraft 
I ree World 
challenge There are sound reasons for 
with certainty —and to turn them into hardware 
with speed and economy: 

North American designs jor performance 
The supersonic F-100 Super Sabre exceeded 
the speed of sound on its first flight in 1953 
And there is still no Air Force operational 
airplane that can match the F-100's tactical and 
combat versatility, or its endurance—proved 
by record-breaking non stops London to Los 
Angeles, Los Angeles lo New York, and New 
York to Paris 

Vorth American designs for produc tion. 
North 


From the beginning, American's engi 


neers have designed every airplane for rapid, 
low-cost production, That is why North 
Ameri an can turn a new weapons system con- 
cept into a flying reality in the shortest possible 
time. 

Vorth American designs for growing poten- 
tial. From the basic F-100 design came a bril- 
liant series of new versions—the F-LOOA, C, D, 
and F—all adapted to special duties without 
sacrificing speed, range, altitude, or payload 

.or spending the years and millions normally 
required for new designs. 

North American designs for the future. The 
X-15 rocket plane, now in production, will 
carry man higher and faster than ever before. 
Other major supersonic projects now tn 
advanced development include a long-range 
interceptor for the Air Force at North 
American’s Los Angeles Division and the A3J 
a carrier-based attack weapon system for the 
Navy, at the Columbus Division 

1 he formula for supersonic supremacy in the 
future is supersonic experience today. North 
American has it. 


N 


NORTH AMERICAN AVIATION, INC. AWA, 


Los Angeles, Fresno, Canoga Park, Downey, California; Columbus, Ohio; Neosho, Missouri 


NORTH 


140 


AMERICAN 


HAS BUILT MORE 


SUPERSONIC AIRCRAFT THAN ALL OTHER COMPANIES COMBINED 





pilot traiming schools, with definite con 


tracts estimated at $3.2 million each 
Southern Airways School, Hainbridge Al 
hase Bainbridge, (ia 
Garner Aviation Service Corp., Dartow 
Base Bartow Fla 
Pittsburgh Institute of Aeronautics 
har Air Mase Marianna, Fla 


Texas Aviation Industries, Inc., Hiondo 


Air Base, Hond Tex 

Anderson Air Activities, Maiden Air Das 
Malder Mo 

Hawthorne School of Aeronautics, Spence 
Air Base Moultri« ‘ia 

California-Eastern Aviation, Inc Moore 
\ir Base, Mission, Tex 


PRIVATE LINES 








Eamings of $350,362 after taxes on 
iles of $3.9 million are reported for 
1956 by Spartan Air Services, Ltd., 
Ottawa, Ont., acrial survey firm. Dur 
ng first quarter of 1957, contracts total 
ng $3.8 million were received, up 40° 
cr same period in 1956 


Acrial applicator handbook, consist 
ng of information offered during agri 
ultural aviation conferences conducted 
n I< xas under le ider hip oft Prof I'red 
Weick, is now available for $2.50 from 
Short-Course Office Agricultural and 
Mechanical College of Texa College 
Station 


Fen jet engines for instruction pu 
oses have been purchased by Academy 
of Acronauti LaGuardia Airport 
N. Y., and th hool plans to increas 
ture and laboratory instruction 

turbine powerplants nearly 150 
truction jets include J47, J35, J34 
id 130 


More than 208 million gallons of 
: \ pumped nfo pri 

ial aircraft n New 

en Apr. 1, 1956-Mai 

Dept of ‘Taxation & 

Airlines used 156.099 


“Fly-in” dude ranch and other sport 


ctivities will be featured 

lopment " former 

onetim 6H0U0-act 

1s] ing tt ung installation. Ds 

lopment by Aur Glade In is bein 

nsored by Gene W Goble ( () 
d ind Vernon Stewart, Miami 


Ability to maintain straight and | 
ht under mulated mstrument 
tions, perform medium turns to 
termined heading ind 
end straight ahead is me 
for membership in Fh 
Assn t timulate 
ind a ifety measur 
uddenly find themselve 
EPA now ha 
nsed pilot members in U.S 
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HALF A CENTURY OF 
TOOLING EXPERIENCE 


at YOUR service 


For nearly 50 years, SHORTS have been making airplanes——and the 
tools to build them 

in 1909 they became the first manufacturers of aircraft in the world 
when they received a production order from the Wright brothers 

In recent years they have tooled and produced, along with their own 
range of aircraft, COMETS, CANBERRAS and BRITANNIAS 


Production on this scale needs great skill, immense capacity, and fine 
equipment. 
Shorts have 
@ a payroll of 9,000 
@ 700 toolmakers 
@ 200 production engineers 
@ 2,000,000 sq. ft. of plant 
@ a vast range of modern machine tools 


This ability and capacity to handle MAJOR TOOLING PROGRAMS are 
at the service of the American aircraft industry. A team of engineers 
is ready to visit, on request, potential customers anywhere in the USA 
They will offer DELIVERY ON TIME, and at competitive prices 


Please dare 


inquiries t The General Manager, 
SHORT BROTHERS & HARLAND LIMITED 
QUEEN’S ISLAND -_ BELFAST - NORTHERN IRELAND 








AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS ror NEW 


AIRBORNE 
SYSTEMS ANALYSTS NAVIGATIONAL 


(engineering and mathematics) SYSTEMS 


CIRCUITRY DESIGN ENGINEERS MISSILE 
GUIDANCE 


SERVO DESIGN ENGINEERS SYSTEMS 


COMPONENT PACKAGING ENGINEERS HELICOPTER 


(mechanical and electrical) INSTRUMENTATION 


ETCHED CIRCUIT DRAFTSMEN AIRCRAFT 
CONTRO! 


MICROWAVE TECHNICIANS SYSTEMS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego @ year round playground 


WRITE TO ENGINEERING PROFESSIONAL PLACEMENT 


hy s ‘RYVA AERONAUTICAL COMPANY 
-_ 2711 Hereer Orive, Sen Diege 12, Californie 











DOUGLAS AIRCRAFT, 
LONG BEACH, 
CONVERTS 100% TO 
LIVERMONT TORQUE 
LIMITER 


Tests prove savings in bit breakage, 
labor costs, and screwhead damage! 


the LIVERMONT LIMITER combines power driven speed 


= we eee 8 2 ee 2 ee 2 8S S| 


eee with hand forque accuracy! ' NORTH AMERICAN "An accuracy rating of 100 per 


DOUGLAS AIRCRAFT, INC., Long Beach, Calif., reports: ‘*. . . The 
Livermont Limiter was subjected to every type of application in air- 
craft assembly, with very satisfactory results, to determine its poten- 
tiality. As a result, this Long Beach plant is converting 100% all 
air-powered screwdrivers. We have not had to repair or recalibrate 
a Livermont Limiter even though some have been in service for over 


a year running three shifts a day.” 


At Douglas, Livermont Limiters powered by Ingersoll-Rand air motors 
combine the speed of air powered tools with the accuracy of manu- 
ally operated torque wrenches. Proven to be much faster than old 
methods, the Limiter maintains indefinitely, a positive accurate torque 


from 5 to 85 inch pounds without impacting or ratcheting. 


’ cent wos given the Livermont 
tool 
' : “Tested and evaluated, U. §$ 
' NAVAL AIR STATION, San 
Diego, Calif 
LOCKHEED: “ 1 man does the work of 
5 
AIR FORCE: ‘Tested and evaluated at WRIGHT 
AIR DEVELOPMENT CENTER, 
Ohio 
RYAN: “ proved to be 10 times 
faster than former methods 
CONVAIR: “ reduces bit breakage from 
100 per day to 10 in seven 


weeks 


HUNDREDS OF INDUSTRIAL USES! 


The Livermont Torque Limiter will quickly pay for itself, 
whether or not accurate torque is essential, by reducing bit 
breakage and eliminating screw head damage. Designed and 
built for rugged shop use, the Livermont Limiter can be used 


with the delicacy and precision of a jeweler's screwdriver 


LIVERMONT, INC, /o»0 0 wee = womovs, ew 


AN AFFILIATE OF RICHMONT, INC., WORLD'S LARGEST PRODUCERS OF TORQUE WRENCHES, SCREWDRIVERS AND INSTRUMENTS. 





MARINE HUS (Sikorsky 8-558) takes off from the 


carrier Leyte during 


CACTCIN 


Sikor 


Helicopters Land 


Marines in Panama 
Invasion Exercise 


Marine Cor 
n the USS Lewt 


h 1i0)4 7 
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Don Waiter, 8.S. M.S., achieved an outstanding academic record at Cal Tech, Class of 
‘40, while earning seven varsity letters. Today as Vice President in charge of Engineer- 


ing and Van Nu 


Operations, Don utilizes his technical and teamwork background to 


lead Marquardt’s engineering and development manufacturing. He is an example and 
exponent of Marquardt’s management philosophy. 


ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is nO ENGINEER/BARRIER. 


Marquardt is guided by a management team with 


an engineering philosophy. 


This management team is familiar with, under- 
stands and respects the contributions of engineers. 


This engineering philosophy eliminates all traces 
of the ENGINEER/BARRIER—that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 
nel, 16555 Saticoy Street, Van Nuys, California. 


CO. 





marquart a 


OGDEN, UTAH 


VAN NUYS, CALIFORNIA 


FIRST IN RAMJETS 
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SA F F T Y Wherever aircraft 
are serviced.. 
Wherever airplanes 
CAB Accident Investigation Report: are built... 
Pilot Flew Into Darkness, 
rT] | . ‘ 
Weather Despite IFR Ban _Aprystond 
1 \ 1 A Flight 701] 1 Stinson I ng tf th IN 
} N ished during a ' 
‘\ Alaska, at app t I " 
1 ( 6. All five pant \ 
k th I itt was demolhshed ta 
HISTORY OF THE FLIGHT ind the lan 
| \ ka A | giit i / ! . 
; if } t I ab f mn N 
t t \la in top Shab . 
i Ha k, Moses Point, Golovin tural atta s me 
' \f ' id Coun Th 
: la flight 
npa ' 
; S n Al-19 a 
) () hh it | t 
1) if te ited { tt 
| VI flight plan esti 
{ aT ta me » Bee Fabric Condition 
; Bhd tak ft 1 aa t yy 
nd ipsed = tinn i i 
' ( ncil and oth ' ' WEBER AIRCRAFT CORPORATION 
th in , 28620 ta t Burbank alifor a 
| ¢ 7 ted Coun th | b tt 
; tin wt Kk ! ee 
t ‘\ l timated flyin » 
NX " } nin ud th | 9 
t ti f the flight imdicated that it j 
t plet ! before t ‘ 
t is of ipp! natel itta 
if nning at | Th 
‘+ takco# | | 
, rd ' 
if N 
| " 
\\ , 
iitiate a , 
| 
INVESTIGATION , Door Seals 
- \t () | ( th . k B i 
. god on Cape WN ! for the 707 
' cmean Passenger door s¢ il (left) and gal 
ley door Se il (right) ifé produced 
by CHR for the Boeing 707. Ma 
terials High tear strength silicone 
' rubber reinforced with Dacron fab 
I t . ric. Result: tear, abrasion, ozone and 
th i, ; weather re tant seals, non-sticking, 
- 4 tee] h J p flexible at extreme temperatures 
\ rh f ' 
, CONNECTICUT 
; “ iL ; THE ¢ NNE T JT HARD RUBBER CO 
he " ‘ ’ NEW HAVEN ITT} NNECT 1 
{ 6/7 ¢6/ .2¢/ 
(> ' . +> dew sb 
re { atte taee - a iatbuse 
Bert 
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sculpture in 


CRISP, 
CLEAN 
AND CAPABLE. 


The NORTHROP Twin Jet 
T 38 Trainer reflects 

an advanced design 
concept to achieve 
optimum performance 
between men and metal. 
Not the least in this 
Northrop concept are 

the SCULPTURED metal 
components contributing 
to the T 38 Trainer's 


design achievements. 


motion... 


hy r) 


NORTHROP T38B TRAINER 


The Aluminum Taper Milling division of Altamil Corporation through 
its experience and facilities devoted to SCULPTURI MACHINE 
COMPONENTS, offers complete support in the assembly and detailing 
of Aircraft, Missile and Rocket components Write today for informa- 
tion concerning development, production and delivery. 














‘ ist 4 iid 
ather Bureau Airport Sta 
Alaska This aftercast 


Arrercast or Weatner COonpITIONs IN 

nue Vicrntry or Carpe Nome ALASKA, 

Durinc tHe AFTERNOON AND Farry Evi 
NING OF Octoper 2, 1956 


The weather map for October 021830Z, 
Z, and 030630Z showed an clongated 
low pressure oriented north-south 
ng a line from Bettles to Anchorage, with 
1 complex low pressure system to the south 
cast of Kodiak Island. While the trough was 
moving slowly eastward during the day, a 
old front that had passed over the Seward 
Peninsula the night before was moving 
outhward over southwestern Alaska in the 
trong northerly flow behind the trough 
By evening the front had pa sed to the south 
of Bristol Bay = 
The air ma in the vicinit f Cape ORIGINAL DESIGNS 


ld and unstable, and there wa 











w shower activity in the area 
iwailable evidence indicates that 
cvs" | MINIATURE THERMAL RELAYS 
if 4000 ft msl. te ] generally 


ith occasional cumulus build 


ft The we ither f the CCT , 
ident uld have ranged ‘from the with 
ribed ndition to as low 

| lic } lit } thy i 
m,n Bet sabe. , 99.99% PLUS RELIABILITY 
On wow . rw surta vi 
likely from the northwe 
but could have been a 
The reeving les ‘ 

d light ng could have oc 

louds. Some low level turbulen SS ———— New NORMALLY CLOSED RELAYS NOW 

d existed: this would hat AVAILABLE. Hermetically sealed by an 


unstable 7 me : EXACT SIZE exclusive proce of bonding metal 


headers to high thermal, shock resistant 
le el winds — 











glass housing Designs are based on 
ererernirs the fuse burnout prim iple and will 
— Obi bihed : 
ihn open or close a circuit positively in 0.1 


p_ tll : second or other delay times. They can 


also be safely used as a “squib” or tim 


f itmo 





- 4 


NORMALLY 





ing mechanism 
Relays have been qualification tested 
for high performance and are being 
used extensively on current production 
nA missiles and complex electronic equip 
I believe ’ r ment 
have been below , é Withstand extreme conditions of 
idn’t been vetting « temperature (.100°F to +450°F) 
: (250 G's), vibri (20.3000 
NORMALLY CLOSED shock (2 j ibration (2 
cps at 40 Gis) ind precise elecirical 
characterists with the added feature 
of visibility 


EXACT SIZE 


WHAT ARE YOUR REQUIREMENTS? 


Our complete environmental testing Write TODAY for new Brochure 
laboratory sample 2 and certifies containing detailed characteriatec 
daily production. and apecificat 


ona 


NETWORKS ELECTRONIC CORPORATION 


14806 OXNARD STREET, VAN NUYS CALIFORNIA 


Original designs for highest reliability in 
glass housed miniature Relays and Resistors for all purposes. 


SEE 1S AT WESCON BOOTH 1, 
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' 


Printed Circuit Heat Control 


Here is how one airframe manufacturer integrated 
printed circuit design with “black box” design. 


A UAP cold-plate heat exchanger forms the central member 
of the assembly. Grooves machined into the heavy face plates 
of the cold-plate, match grooves in the two compounded plates 
which line the longer inner walls of the box. Printed circuit 
shells are inserted into the grooves in two banks, either at 
random spacing or closely paeked with an assured minimum 
clearance between shells. Electrical contact is made with the 
circuits by pressure only. Heat from the printed circuits is 
transmitted to the aluminum UAP cold plate and conducted to 
the ultimate heat sink. 

UAP develops and manufactures cold-plates and other types 
of heat exchangers and systems for electronic equipment appli- 
cation on either a proprietary or contract basis. 


Precision control of groove depth and 
spacing assures ease of servicing and 
interchangeablility of circuit shells. 


For complete information call the nearest 
UAP Contractual Engineering Office 


CALIFORNIA 1101 Chestnut $t., Burbank, Calif., Vi 9-4236 

NEW YORK 50 E. 42nd St., New York 17, N.Y., MU 7-1283 

OHIO 1116 Bolander Ave., Dayton, Ohio, Mi 3841 

CANADA United Aircraft Products, Lid., 5257 Queen Mary Road, 
Montreal, Canada, Elwood 4131 


2 a aR CR EE OE ES 


UNITED AIRCRAFT PRODUCTS, INC. 


1116 BOLANDER AVENUE, DAYTON, OHIO 





th light aicraft Also, as tar a in be 
earned, Hutchinson had had no training or 
xperience with instrument flight 


ANALYSIS 


From Council to Nome along 

74 mi., or 17 mi. longer than the direct 

ite 

At the planned true cruising airspeed 
# 9O mph. it would require 11 min. mor 
than the direct route The coastal route 
nuuld be flown at near sea level whereas the 
|l-min.-shorter direct route passed over 
rugged terrain 

Also, the oastal route offered an occa 
ional ground light 

When the flight departed Council at 
745 «Oth veather there and reported 
veather ahead, was above VFR minimums 
Sunset at Council on that date was at 
1719; at Nome it was at 1726. Official civil 
twilight on that date and for that area lasted 
from 1727 to 1815. The operations specif 

ions of the air Carrier restricted its opera 

over this route to day only. By defini 
da ends at the end of civil twilight 

here was an overcast in the crash area and 
t is probable that total darkness existed at 
the tume of the crash. This condition i 
firmed by a qualified vite wh 
the area of the cras} 1745 


n 


Restriction Basis 


Ihe restriction agaist might or IFR 
perations contained in the air carrier Ip 
ration peciications is provided in order 
to prevent the type of situation which 
urred in this instance The judgment of 
the pilot in planning and executing a flight 
inder these ircumstances is open to senou 
juestion 

Having lepart 1 Council r Nom 

ort a time before inset 

nitte 0 pl flight 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN Is A Composire of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITR 
MAN,” another complete news service which com 
plements the editorial section of this magazine 
—the advertising pages. It's been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry's front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


ya 
¢ 


ar 


MCGRAW-HILL PUBLICATIONS 


149 








~A 


i | 4 > . y Bama oll 


ne of the 14 Lockheed aircraft in of approaching flight test: Front row—F-104A fighter, T2V-1 trainer, F-104B two seat fighter-trainer; second row—1649 Starliner 


commercial transport, W2V-1 radar search plane, 1049 Super Constellation; back row—P2V-7 patrol bomber, Electra prop-jet transport, WV-2 radar search plane. 


A fleet of Lockheeds for flight test engineers 


Big assignment for flight test engineers and analysts: Test-prove a This program of unmatched diversification has created a number of 


fleet of Lockheeds year after year new positions on all levels for professional flight test engineers and 


The planes change, but there is always a varied fleet of aircraft analysts and instrumentation engineers. The brief résumé form below 


demanding the ingenuity of Lockheed’s Flight Test Engineering 
Staff. In such a diversified program engineers flight-test cargo and 


is for your convenience in contacting E. W. Des Lauriers, manager 
of Lockheed’s Placement Staff 


passenger prop-jet transports; jet fighters, trainers and interceptors; 
turbo-jet transports; bombers; radar search planes and unique air 

' . 1.2 hie de teat n . 
craft such as the U-2 high altitude test plane E. W. Des Lauriers, Manager, Piacement Staff, Dept. 09083 
The aircraft flying above represent an important share of Lockheed’s 

’ 4 \ ‘ ‘-, . . . . 

current flight test program. At present 12 different models—an Lod kK H Kh kK I) California Division 
average of 3O planes—are in flight test. And coming soon—the AIRCRAFT CORPORATION : 


important prop-jyet Klectra and 10 passenger turbo-jet transport 
projects BURBANK, CALIFORNIA 
Dear Sir: Please send me your brochure describing lif 


und work at Lockheed in Southern California 


FIELD OF ENGINEERING 
HOME ADORESS 
CITY AND STATE 


WHERE EMPLOYED HOME PHONE 





a 














Aawe yoursel] time, 
tuouble and expense 

at your destination 
ie whats ahead 


Se 


* Over 6,500 Airports Listed by State 

* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Directions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST YEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT". MAIL COUPON NOW! 


500 


25th Annull AIRPORT and 


BUSINESS 


FLYING 
DIRECTORY 


@ Airport Facilities 
© Flight information 
© Recommended Moteia/ Hoteis 


_ = 


ai 


THE NATIONAL AUTHORITY OM AVIATION FACILITICO® 


Avant 


or 390 Weel 48nd Street, Hew York 6, u. ¥. 


AIRPORT AND BUSINESS FLYING DIRECTORY 


330 West 42nd Street, New York 36,N_Y 
Please send post-poid my copy of the AIRPORT AND BUSINESS 
FLYING DIRECTORY to the following addres 

Name 

Address 

¢ ity 

Company 

Aviation interest 


Bill Company Check enclosed $5.00 enclosed 
Aw 





‘ TT npt ypable hat [ iT Ke 
hit ould have ontribute ( rence with the ground 
1 ident 7. The pilot, mexperienced in instrument 
On the basis of all available evidence the ying lost control of the uircraft and 
Board finds that 
1. Carrier, aircraft, and pilot were prop 
ertificated for day VFR operation PROBABLE CAUSE 
cr the route involved Khe Board determin that the probab! 
(410 vouwht and its distribution wer cause of this accident wv the action of the 
thorized limit pilot in flying into conditions of darkne 
vas routine to Counc ind adverse weather in which | could not 
+. The area forecast indicated weather maintain adequate control of the aircraft 
ondition between Council and Nom B the Ciwil Aerons Board 
nild be better then VFR 1M R. Durrrs 
The official civil twilight for Nome ‘ N (GURNEY 
on October vas between 1727 and 15] / semMark LD). Denny 
The flight departed Council 1745 a >, Josepn Munerti 
rashed at approximate] | wus J. Hecror 


Heres Why MOHAWK 


Airlines Inc. 


CHOOSES AIRWORK ENGINES 


When we acquired our fleet of Convairs, we found their engines had 
been overhauled by 7 different shops, to as many different moderniza- 
tion Standards 
1 scheduled and certified line like Mohawk demands the best advance 
cngine modernization procedures to meet our safety and performance 
standards. We found the procedures we wanted were standard in the 
Airwork Overhaul Shops 


£. A. “BUD” BUTTERFIELD, GLENN IRISH, 
Supt. of Maintenance Purchasing 


© 
BRANCHES IN 
WASHINGTON 
NEWARK MIAMI ATLANTA 


CLEVELAND CORPORATION 


Iville, New Jersey 


SUPPLEMENTAL DATA 


I'he Civil Aeronautics Board’s Anchorag 
Alaska, office was notified about 2030 on 
Oct. 2, 1956, that the aircraft was missing 
The wreckage was found about 1500 Oct. 3 
1956. Investigation was started immediate] 
in accordance with the provisions of Section 
7 i ’) of the Ciil Aeronauti Act 
of 1938, as amended 

Alaska Airline Inc., is a scheduled air 

irrier. It holds Civil Aeronautics Admini 
tration operating certificates and Civil Aero 
nautics Board certificates of convenience and 
necessity which authorize it to operate both 
main line and feeder line services The 
operation involved in this accident is a 
feeder line authorized by permanent certifi 
of convenience and necessity (No. 128 
an air carrier operating certificat 
issued by the Civil Aeronautics Administra 
tion pursuant to Part 42 of the Civil Air 
Regulations 

On this feeder line the carrier is author 
ized to operate light plane under day VFR 
onditions only and no clearance from di 
patchers is required 


FLIGHT PERSONNEL 


Pilot John D. Hutchinson, age >, wa 
employed by Alaska Airline sa Du sh pilot 
on Jan >, 1956. He was based at Nome, 
Alaska, during his entire employment. Hi 
held a valid airman certificate with com 
mercial pilo 1 single-engine land rating 
Company records indicate that he had flown 
5,000 plu hour il] in ingle cngine al 
raft, in various parts of the United 
ind Ala ka hail employed by Ala ka 
Airlines he flew 49 ir. out of Nome 
Stinson AT-19 and Norseman UC-64 air 
cratt me t of that time the route 
involved. H last route is dated 

27, 195¢ His last 1, second 
fully Passce yt 
Vcr w limitat 


THE AIRCRAFT 


Stinson Al 


owerplant, Lycomin R6s 
turer crial No 1267¢ Vas Cquippe 


i Hamilton Standard 2B20 propeller, man 
facturer’ rial No 114399 The power 


| 
plant and pr pellet ( 1 been operate 


| 
8-45 hour m 


] 


BEA Delays Decision 
On Shortrange Jet 


London—British European Airway 
ha postponed its decision on purcha ‘ 
of a new shortrange ict airliner. Deci 
sion on the new aircraft was to have 
been made by July 29 

Question on whether 
hould have three or fou 
iid to be the reason for the de 
Choice has been narrowed down 
Bristol and de Havilland designs. | 
has submitted three and four 
oposals 
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AERONAUTICAL 
ENGINEERS 


MECHANICAL 
ENGINEERS 


for 


ANALYSIS 
SYNTHESIS 
EVALUATION 


of AIRCRAFT NUCLEAR 
PROPULSION SYSTEMS 
at GENERAL ELECTRIC 


BOTH TECHNICAL AND 
SUPERVISORY POSITIONS OPEN 


i nd in 
taan M#« 


Publication of Technical 


Papers is Encouraged 


CHOICE OF TWO LOCATIONS 
Cincinnati, Ohio & Idaho Falls, idaho 


mir f ea fled r 


L. A. Munther 
P O. Box 535 


J. R. Rosselot 
P.O. Box 132 


Cincinnati, Ohio Idaho Falls, lowa 


GENERAL @® ELECTRIC 
A AIRE 
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EMPLOYMENT OPPORTUNITIES 


( wationar’? 
\ COVERAGE / Positions Vacant 


Vv 


Civil Service Opportunities Employment Agencies 
Selling Opportunities Wanted 


Selling Opportunities Offered 


Positions Wanted Employment Services 
Part Time Work Laber Bureaus 


DISPLAYED ~—RATES— UNDISPLAYED 


$2.10 per line, minimum 3 lines. To figure ad 
vance payment count 5 average words a5 4 line 

Position Wanted Ads are 
a ee Box Numbers 
An Advertising inch | Discount of 10% if | 
" f vance f 4 consecutive 


biect to Age 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N.Y. 36, N.Y 














NEEDED) IMMEMATELY 


POWER PLANT TEST ENGINEER 
Will conduct the power plant testing program in ou 
experience 


Business Transport Division. 3 to 5 year 


required, 


ACOUSTICS ENGINEER 
Master’s degree or equivalent in technical experienc 


U. S. citizen preferred. Will be conducting research on 


noise problems, measuring techniques for sound reduc 


tion. Will direct and be respon ible for enti acoustical 


program 


AERODYNAMICIST 


Needs 3-5 years experience in drag « 

and control, and performance calculatior 
aircratt EXCELLENT OPPORTUNITY FOR AD 
VANCEMENT. Need someone interested in building 


transports wit! iperi 


[' E ik {' \ \ 
t 5 J iJ i i 
Send resume to Technical Placement Supervisor, 


Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas 


/ 


tor transport 


rr aeroadynamk 











What is your problem? 


employment / 


Competent men for your staff? 
for or offering a busines. opportunity of special intere 
publication? You can get their attention at small cos 
tixement in the Employment Section of Aviation Ween 


through mm a ‘ 











EMPLOYMENT OPPORTUNITIES 


World's largest collegiate stadium—University of Michigan 


Now’s the time to get a 





50 YARD LINE SEAT! 


The Bendix Systems Division is the newest division of Bendix 
Aviation Corporation. It is located adjacent to the University of 
Michigan in Ann Arbor. Its function is to integrate Bendix skills 


and facilities for systems planning, development and production. 


This new organization is being expanded rapidly. It is a fine 
opportunity to get in on the ground floor of this big and im- 
portant new part of Bendix, especially for men who feel their 


present chances for growth are not good 


Specifically, we need men with experience in: 


SURVEILLANCE & RECON: radar, infrared, acoustics. 

WEAPONS: missiles, aircraft subsystems, guidance and control. 
DATA PROCESSING: analog and digital computers, displays. 
NUCLEAR: reactors, propulsion, special weapons 
COMMUNICATIONS: radio, digital, data links 

NAVIGATION: radio, inertial, ground-controlled. 
COUNTERMEASURES: EcM, decoys, electronic warfare. 
OPERATIONS ANALYSIS. 


For an interview, write Dept. A819 or call (NOrmandy 5-6111) 
Bendix Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division ~Gendix” 


ANN ARBOR, MICHIGAN 








ENGINEERS 


MAC presently has stimu- 
lating engineering posi- 
tions available in a great 
variety of fields including: 


Internal Aerodynamics 
Design Engineering 
Structures Engineering 
Electronic Component 
Engineering 
Aerodynamics 
Structural Dynamics 
Electronic Packaging 
Engineering 
Operations Engineering 
Electronic Circuit Analysis 
Digital Systems Engineering 
Dynamics 
Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aerolasticity and Flutter 
Chermodynamics 
Wind Tunnel Test Engineering 
Flight Test, Engineering 
Reliability Engineering 
Telemetry Systems Engineering 
Flutter and Vibration 
Ground Support Equip 
Engineering 


Liaison Engineering 


Our tremendous growth ratio— 
increase of 53% in personne] in 
the past year, has created many 
positions of technical leadership 
in our five Engineering Divisions. 
For more information about our 
company and community. write 
in confidence to: 


R. F. KALETTA 

Technical Placement Supervisor 
P. O. Box 516 

St. Louis 3, Missouri 


Mc DONNELL 
AIRCRAFT 
CORPORATION 
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Be certain you 


MAKE THE R/GH] CHOICE! 


EMPLOYMENT OPPORTUNITIES 











HAVE THE R/GH7 JOB! | y 


ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 


INERTIAL SYSTEMS 


COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 


JET ENGINE 
FUEL CONTROLS 


with 
AC ELECTRONICS 


DIVISION 
OF 





GENERAL 
MOTORS 
Corporation 
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: 


—IT WILL PAY YOU. 


Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 
and advancement. 


STARTING WAGE? POTENTIAL EARNINGS? 
At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both preven’ and future 
are entirely dependent upon you. At AC you determine your 
earnings. 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic ... making America so it’s safer and better. 


RESEARCH FACILITIES? 
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 


LIVING CONDITIONS? 


Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living.” 


WHAT CAN AC DO FOR ME? 
Write us in strictest confidence . you will hear from us by return mail. 


Send us the coupon belou YOUR FUTURE DEPENDS UPON ITT. 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis 


Send me full particulars about AC ENGINEERING OPPORTUNITIES 


f 


So you can better “tailor make” your offer to me I have attached a resume of my 
education and/or work experience. 


} I will send it at a later date. 


Name 


Address 


(oc = 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS: EE’s, ME’s-—PHYSICISTS 


GENERAL ELECTRIC 
FORMS 


NEW MISSILE GUIDANCE 
SYSTEMS sve DEPARTMENT 


(PART OF THE HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT) 


It means you can now find 
the Long-Range Stability 
you’ve been looking for. 


This new sub-department is anchored to the full resources 
of General Electric. It is a direct heir to 35 years’ unbroken 
growth in military electronics. Its very organization is 
General Electric’s way of saying, “These are career posi- 
tions. Be it military or commercial, G-E is in Missile Guid- 
ance to stay.” 

Add to this the complete spectrum of electronic technique 
required by missile guidance systems plus the ground-floor 
chances for advancement in a new organization and you 
have that ONE BEST COMBINATION of Professional 
Challenge, Personal Opportunity, Job Stability 

Tell us about your training, experience, job objectives. 
Expense paid plant interviews including prepaid air trans- 
portation (if requested) for qualified engineers, 

General Requirements: U.S. Citizenship. One to five years’ 
experience. EE, ME, Physics, Math degree. A desire for 
technically demanding and stimulating work. 


Write in complete confidence to: 
MR. GEORGE 8B. CALLENDER, DEPT. 62G 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 


Engineers do better at 


BENDIX PRODUCTS DIVISION 


Are you interested in 


COMPUTER 
APPLICATIONS 


ENGINEERING 
ANALYSIS? 


A recent expansion of equipment and 
building for the Computer Center pro- 
vides many opportunities for increased 
responsibilities and association with the 
latest available equipment. Computer 
experience is desirable but not necessary 
Openings are available for engineers, 
applied physicists, and applied mathe- 
maticians without previous computer 
experience interested in analysis and com- 
puter applications. On-the-job training 
in the use of computers is given 
Installation includes Electronic Analog, 
Digital Differential Analyzer, General- 
Purpose Digital Computer, and Jet En- 
gine Simulator for complete analysis of 
control and structural problems with di- 
versified applications as associated with— 


w% TURBOJET, RAM-JET, AND ROCKET 
ENGINE CONTROL SYSTEMS 


%& AIRCRAFT SHOCK STRUTS, WHEELS 
AND BRAKES, AND HYDRAULICS 


we AUTOMOTIVE BRAKES, POWER BRAKES 
AND STEERING 


Future plans call for 
research application 


send a summary of y 


and engineering backgroun 


Mr | P Makiel Kl 
Technical Employment 
Bendix Products Division 
201 Bendix Drive e South Bend, Indiana 


PRODUCTS 
DIVISION 


se 


ait elae ders the elekt 


dal righter the Ania 


1 just mokes good sense—the ronge of job 
opportunities is for wider and advancement 
opportunities greater with a compony operat- 
ing on the sound basis of diversified engi- 
neering and manufacturing 
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THIS 

| JOB 
CAN’T 
WAIT! 


The computer system for the Intermediate Range and 
Intercontinental Ballistic Missiles being built by Remington Rand 
Univac is vital to national defense. 







The United States must be ready to deliver a swift and 
crushing counterpunch in case of enemy attack. The Univac® 
system would guide such missiles as the Air Force’s TITAN 
and THOR on their missions of retribution. 








There is immediate need for qualified men in Univac’s highly 
essential ICBM program. Here is your opportunity to take 
part in a fascinating, crucially important project ... your 
opportunity to find a permanent position and limitless 
future with Univac — world leader in the field of J 
electronic computers. 










Immediate Openings for: 






ELECTRONIC ENGINEERS for 


component engineering, transistor 











circuit applications, circuit analysis ‘ 4 
and design, reliability, engineer- . _ 

ing test, component evaluation, Ne ‘ 

quality control and specifications 

MATHEMATICIANS, BS, MS, and PhD levels for * 


programming, math research, statistical analysis, y 
data conversion. One to seven years’ experience. 






PHYSICISTS, BS, MS, PhD levels for research and 
development of systems and circuitry of digital 
computers, for evaluation of component relia- 
bility, and for physical research including evapo- 
rative thin film research and other solid state 









phenomena. 










Also, other non-military career openings at our 
laboratories in Philadelphia, Pa., Norwalk, Conn., 
and St. Paul, Minn. 







Send complete resumé to: 


Hemington Hand Univac 


DIVISION OF SPERRY RAND CORPORATION 


MR. H. A. POENACK 
Dept. $8-13 
Univac Park @ St. Paul 16, Minn. 


® Registered U. S. Patent Office 










EMPLOYMENT OPPORTUNITIES 
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TWO NEW POSITIONS 
WITH RCA 
FILL THE FUTURE 
WITH PROMISE FOR 
AN ENGINEER AND PHYSICIST 


INFRARED SYSTEMS ENGINEER 


Engage in the synthesis and evaluation of infrared systems for Airborne 
fire control defense and Missile Guidance. You should be experienced 
in control systems, optics and infrared detections. Knowledge of random 
processes and filter theory would be valuable. You also must be 
capable of giving technical guidance to Junior Engineers. Minimum of 
5 years’ experience necessary. EE or physics degree. Salary to $13,000. 
Location in Greater Philadelphia area 


LEADER—SYSTEMS ANALYSIS 


Electrical Engineering or Engineering Physics major with Master's De- 
gree. Minimum of eight years’ analysis and development experience in 
radar, computers and simulation, with special emphasis on airborne 
weapons systems. Capable of technical and administrative leadership 
of a group of airborne fire control analysis engineers. Salary to 
$15,000. Location in Greater Philadelphia area. 


YOUR INQUIRY IS INVITED 


Call Collect—-Mr. K. R. Ryman 
at Philadelphia WAlnut 3.1364 
Mondays thru Saturdays, 8 A.M. to 5 P.M, 


lf more convenient, send a resume to 


Mr. K. R. Ryman 

Engineering Personnel, Dept. Z-13H 
Radio Corporation of America 
Bidg. 10-1, Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 





Lneineers 
What's vour solution 
of effective handling 

of 50 complex projects 


simultaneously? 


re 
eo) oe a 
SEE HOW ARMA’S PROJECT TEAM 


SYSTEM BENEFITS THE INDIVIDUAL 
ENGINEER AND THE COMPANY 














Science and technology are becoming 
increasingly complex. So also are the 
solutions to the advanced engineering 
problems which ARMA is called upon 
to resolve, such as developmental as- 
pects of the Inertial Guidance System 
for ICBM Titan and the Fire Control 
System for B-52 tail defense 


To make sure that each project receives 
expert guidance at every phase —re- 
search, design, development —- ARMA 
entrusts each engineering contract to 
a group of engineers known as a 
“Project Team.” 


Composed of key personnel drawn 
from the major departments of the 
Engineering Division, a Project Team 
must see its project through, from 
conception to completion. Each engi- 
neer represents his department and 
carries equal responsibility for the suc- 
cess of the operation. 


To the Individual Engineer, the 
value of the system is immeasurable 
He gains an overall view of company 
operations, diversifies his professional 
knowledge and acquires a specialist's 
know-how in his field. 

lf Professional Engineering of this 
Calibre is what you are looking for 
-—and you have had 2 to 5 years ex- 
perience in precision instrumentation 
or electronic devices and systems or 
inertial navigation systems — we will 
welcome your inquiries at ARMA. 


Current openings are at all levels and 
in various phases of design, develop- 
ment, analysis, evaluation and test 
operations. 


Please forward your confidential re- 
sume to Robert Burchell. No refer- 
ence contact without your permission 
Our reply will include two brochures 
with detailed information about 
ARMA and its location on suburban 
Long Island. 


Technical Personnel Dept. A-674 


ALE AE 


DIVISION OF AMERICAN 


DEFENSE ELECTRONIC PRODUCTS | BOSCH ARMA CORPORATION 


Roosevelt Field, Garden City, Long Island, N. Y 
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Associate Engineer Donald A. Patterson dem- 
onstrates a problem in pluggable unit layout. 


You'll find a 
new challenge 


DEVELOPING 


the world's 
largest 


computers 


at 


The design and development 

of SAGE (Semi-Automatic Ground 
Environment) computers, part 

of our nation’s radar defense system, 
offer stimulating new challenges to 
creative engineers at IBM Kingston. 


Projects currently in process include: 
Digital and analog systems . . . 
advanced circuitry . . . electronic 
packaging . . . communications 
engineering ... simulation studies . . . 
air traffic control . . . automation. 

If you are an electrical or 

mechanical engineer, a mathematician 
or a physicist —and want to do 
development work—you owe it 

to yourself to investigate the exciting 
possibilities that SACE computers 


offer you at IBM Kingston. 


AVIATION WEEK, August 19, 1957 


Computer Student Stanley J. Ostrowski studies 
wave forms in the IBM Computer Engineering 
School laboratory. 


EMPLOYMENT OPPORTUNITIES 


Field Engineering Instructor Joseph Rechloff 
explains basic display console functions at 
IBM, Kingston, N. Y, 


Associate Engineer Robert M. Blake points out 
a feature of an advanced magnetic tape circuit 
development 


Staff Engineer Michoe! $. Zucker and associ 
otes plon electronic digital compyvter systems 


FOR DETAILS, 

just write outlining ba kground 

and inte rests, to 

Mr. R. A. Whitehorne, Dept. 3208 

Mgr. of Engineering Recruitment 
International Business Machines Corp 
590 Madison Avenue, New York 22, N. Y, 





MILITARY 
PRODUCTS 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SurP_as 

Time EQUIPMENT 








Plants ond laboratories: Endicott, Kingston, Owego, Poughkeepsie, N. Y.; Lexington, Ky.; Rochester, Minn, Sen Jose, Calif 





EMPLOYMENT OPPORTUNITIES 





SDD needs an aeronautical engineer who might aptly be 
described as a specialist in the element of choice 

He will be required to evaluate equipment 

and equipment systems for purposes of incorporation 
into a major nation-wide system 

The position requires general familiarity with a wide 
range of technical subjects, inc 

interceptor aircraft, and electror yster 

recent specialization in at least one of these 

The ability to think in broad con epts, while 


retaining mastery of subordinate but complex factors, 


is also necessary 


THE ELEMENT OF CHOICE 


Thi engineer must be qualified lo kee D Up with 
advancements in his field, through liaison with other 
departments and companies 


Cal/ collect or write for more informati 


System Development Division 
The Rand Corporat 


2404 Colorado Ave., Santa M 


’ 





Compressor 
Development | puaieepe oy ecienricy 
Engineer | Seer 


FOR RESEARCH AND DEVELOPMENT 


A challenging position availa- Weapons Systems Evaluation 


ble for the right man. B.S. in Evaluation and synthesis of comprehensive systems designed to augment and 

extend the air defense capabilities. Problems include: operations analysis, long 
engineering required with pref- range detection, tracking, digital communications and data handling, human 
. factors, computer applications, guidance and flight control, weapons delivery 
erence for Aeronautical. Must end weapons effects. The work requires familiarity with the operating charac 
: teristics of current and projected electronic systems applicable to air defense 
have five or more years experi- This particular portions ass initial residence in y srcanendnd New Mexico 


ence on the Aerodynamic for about one year ond relocation expenses will be paid 
Theoretical Physics 


design and development of 

; Ph.D to conduct theoretical research in the behavior of gases and/or solids 
compressor for aircraft Gas at extremely high temperatures considering radiation transport and the 
absorption and emmission of radiation in simple gases at both molecular and 


Turbine applications. atomic frequencies 


: WHAT ALLIED RESEARCH OFFERS YOU 
Apply in Person or send Resume @ The challenge of a wide voriety of original research and development programs 


for government and industry 


to Personnel Office } A salary limited only by your ability 
A secure and permanent position in a company thot hos never stopped growing 
Management by and for research men prompt recognition of your individual 


LYCOMING secpannnanestaseialtnitans 
eae oo. ALLIED RESEARCH ASSOCIATES, INC. 


(Opp. Bpt. Municipal Airport 43 Leon Street Boston, Mass GArrison 7-2434 
Stratford, Conn. RESEARCH @ ENGINEERING © DEVELOPMENT 
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‘re 


BSME’s and BSAE’s 
With Experience In 
MECHANICAL AND 
AERODYNAMIC DESIGN— 


CURRENT OPENINGS FOR 
TURBINE 
ENGINEERS 
IN OUR MIDWEST PLANT 








STARTING SALARY 
TO $12,675. 


Ours is a leading gas turbine 
development organization. Current 
project expansion and new projects 
now being undertaken offer excep 
tional opportunities for men with 
turbine experience, to work on the 
most advanced jet propulsion sys 
tems yet developed for the military 


and commercial fields 


HERE’S WHAT YOU'LL DO 


© Carry out the aerodynamic studies 
required for the design and de 
velopment of specific turbine 


units or parts 


Analyze novel mechanical design 
problems encountered in high 


speed, high temperature usage 


HERE’S WHAT WE OFFER 


© Substanual benefits including 
unique company sponsored edu 


cational program 


Location in a modern, well 
planned community, with up-to 


date shopping centers and schools 


The chance to work in small 
groups, in a professional atmos 
phere, with an opportunity to 


put your own ideas to work 


An excellent opportunity to grow 
within the company to a position 


of considerable responsibility 


1F YOU'RE INTERESTED IN A CAREER POSI 
TION WITH US, SEND YOUR RESUME FOR im 
MEDIATE CONSIDERATION TO ROOM A-83 
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EMPLOYMENT OPPORTUNITIES 


TEST 


ENGINEERS 
WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 


No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Investigate the Environment created at AC for its Advanced Development 


Programs on Missile Guidance and Aircraft Fire Control Systems 


OUR 


ENVIRONMENTAL LABORATORY 
of the C ver tori ¢ « VIBRATION TESTING 


COMPLEX WAVE ANALYSIS 

© LOW TEMPERATURE—ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 

@ INSTRUMENTATION 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 





WANTED: 
ENGINEERING-SALES EXECUTIVE 


Expanding electro-mechanical manufacturer, located in 
Indiana with approximately 1,000 employees, is desirous of 
employing top-level aggressive sales executive. 

To qualify—must have accredited degree in either the elec 
trical or mechanical field with background in both, and with 
previous experience in dealing with government procurement 
agencies; major electronic, missile; and air-frame manufacturers 

Substantial income arrangements will be worked out for 
person qualified. All inquiries will be held confidential. Our 
personnel have been informed of this advertisement 


in replying, please furnish complete resume and salary re 


quirement. 











ANTED 
SELLING OPPORTUNITY W When Answering 


Manutacturers Representative—East Coast BOX NUMBERS 
fs i relate i to expedite the handling of your correspond 
ence and avoid confusion, 
. oddress a single reply 
ne two ! ‘ ' u individvel box number 
ation Week seporote replies for each advertisement 


rument Com nent 














EMPLOYMENT OPPORTUNITIES 








SVERDRUP 
& PARCEL, INC. 


is further expanding its Aero- 
nautical and Special Structures 
Sections especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power Plant 
Test Laboratories. Present proj- 
ects include several large high 
mach number test facilities and 
applications of high-energy 
fuels. Immediate openings for 
qualified personnel. 


AERONAUTICAL 


SENIOR DESIGN AND PROJECT ENGINEER 
CATEGORIES PLUS SEVERAL RECENT 
GRADUATES 


© Aero- Thermodynamics 


* Internal & External 
Aerodynamics 
Polysonic Design 

© Turbomachinery Design 

* Background in Ram Jet 


and Turbo Jet 
Test & Performance 


STRUCTURAL 


ENGINEERS, DETAILERS & DRAFTSMEN 
ON UNUSUAL AND VARIED WORK 


Advanced Test Facilities 


Air Nozzles & Flow 
Converters 


Polysonic Wind Tunnels 
Power Transmission Lines 
Floating Oil Derricks 


In addition to design and review of 
bridges and industrial facilities, Sverdrup 
& Parcel is saqeuse both nationally and 
internationally in design and consuletion 
of advanced and unusual aeronautical test 
facilities which require the theory and 
application of the above special fields. 
The wide variety offers challenging prob 
lems and sevtdes excellent opportunities 
for individual and peolecsionsl develop 
ment and advancement. We are engineers 
and designers of the test facilities for the 
Arnold Engineering Development Center 
operated by our subsidiary, ARO, Inc. 
Paid vacation, sick leave, holidays, over 
time. Employees’ Benefits Plan furnishes 
retirement income plus life and disability 
insurance. Blue Cross. Moving allow 
ance 


Please write fully to 
SVERDRUP & PARCEL, INC. 
Engineers — Architects 
915 Olive St. Lovis 1, Mo. 





| 63 Bedford Rd., 








GPL /s self-contained airborne naviga- 


tion systems are revolutionizing flight 





2’ 
Af- c 


f, Cos y 


————____ 4 


field engineers 
and technical 


representatives 


At GPL you will enjoy 


these advantages: 


l. You will receive top pay, plus 
excellent per diem in the field 

2. You will instruct and direct 
military or civilian personnel at Air 
airframe manufacturers’ 
domestically or overseas 
(domestic assignments are likely 
during the first year 

3. You will be delegated maxi- 
mum responsibility in the field 

1. You will be trained, at full pay, 
by experienced instructors on the 
equipment for which you will be re- 
sponsible in the field 

5. You will have full support of 
the home office; your technical ques- 
tions, salary, and other matters will 
be handled promptly and compe- 
tently 

6. You can make a career in field 
engineering or recejve future consid- 
eration for home-office assignments 
in systems engineering, applications 
engineering or other areas, if desired. 


Fore ¢ ofr 


locations 


If you have experience with radar 
and/or electro-mechanical analog 
computer systems you are invited to 
submit resume or letter. All inquiries 
will be answered promptly. In New 
York call (collect) ROgers 9-5000. 


Hoffman, Empl. Mgr. 
PRECISION LABORATORY 
INCORPORATED 
Pleasantville, 


Richard 
CGENERAL 


N. Y 


| Lawyer, 


light twins. 2 yre 





PILOT WANTED 


Middle Atlantic States Manufacturer 
operating Air Transportation Depart- 
ment since 1951, desires applications 
from pilots meeting the following quali- 
fications: 
TOTAL TIME: 5.000 hours of which 
2.500 must be multi-engine. 
A valid commercial certificate with in- 
strument and multi-engine ratings. 
Possession of an A. & £E. license ex- 
tremely desirable. 
Man selected will pilot and co-pilot 
small and medium-sized twin-engine 
aircraft. 
Send resumes containing complete in- 
formation on experience, date of avail 
ability, and salary requirements to 


P-5856 —A 








FLYING TIGER 


NEEDS 


FLIGHT 
ENGINEERS 


All Employee Benefits 
Located on West Coast 
International & Domestic 
Positions Open 
Write full details regarding salary, age, 


education, experience, etc. to 


FLYING TIGER LINE 


LOCKHEED AIR TERMINAL 
BURBANK, CALIFORNIA 
or Apply in Person 
BURBANK AIRPORT 
SAN FRANCISCO AIRPORT 
IDLEWILD AIRPORT 











Row No.): Addrege to office nearcat you 
publication Classified id: Dt 
VEw YORK P.O. Bow 12 (46) 
CHICAGO: 620 N. Michigan Ave. (11) 
SAN PRA wO1sCO 68 Poat At. (4) 


REPLIES 


POSITION VACANT 


Senior Sales Engineer needed te cover New 
England & airframe companies for a major 
valve and accessory manufacturer. Excellent 
salary and other benefits for the right man 
Write giving resume of your background to 
P-5814, Aviation Week 


POSITIONS WANTED 


Contract ciaims, financial sales, 
patents, missiles, 8 yre indry & govt. will 
invest, 33. PW-5722, Aviation Week 


aTre One. he ¥ 39, type ratings 1-49, DC-4, 
ASM 


EL; former captain leading 
ac heduled | overseas airline 10,000 hours ac- 
cident-free Powerplant mechanic, ground 
instructor, 1% yre. executive experience 
? college. Currently em- 
commensurate with 
Aviation Week 


C-46, DC- 


ployed, seek position 
qualifications. PW-5802, 


Tool & Structural Design, Technical tiustra- 
tor, 7 yrs. Exper.—2 yrs. College (Grad.) 
arch. Engrg. Age 27. Single, A.E.C. & Mili- 
tary Top Secret Clearance, USAR Officer, 
Commercial Pilot ASEL, Radio Oper. Permit 
trd Class (Presently working on instrument). 
Desires position requiring Pilot Ability. Inter- 
ested in Dallas Area, but will relocate any- 
where. PW-5830, Aviation Week. 


Airtine pilet, GA. LLB. member of the bar. 

desires part time position in N. Y. or sur- 

rounding states area. Able to devote two 

weeks each month to p/t Employment. Prefer 

position utilizing legal background PW 
852, Aviation Week 
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caso SEARCHLIGHT SECTION wpovensinc 


BUSINESS OPPORTUNITIES 





SKUMOTINE 
(Caphie. 


AIRCRAFT SERVICES 


Pf eumotive ) 


O’HARE FIELD CHICAGO 





Consolidated 
PBY-5A 


Deal Directly 
with Owner 


juilrements 
Low engine and airframe hours. Excellent 
a raft for passenger, cargo end agri 


A. J. Ming Hunter 6-7690 
< TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 











Lambert Field 
St. Lowis, Me. 
NC. PErshing 1-1710 


has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 








C-47’S FOR SALE DC-3’S 
ALSO 
REPAIR OVERHAUL MODIFICATION 
VOLITAN AVIATION 


12820 Pierce St Inc Pacoima, Calif 
Phone EM.9-1283 


Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —%4 ~202, -56, -72 


R985 R1340 R2000 


and our most popular DCI engine 
R1830 ~- SUPER - 92 


ENGINE WORKS 


INC, 


lLembert Field inc. %. Lewls, Me 


EQUIPMENT - USED or RESALE 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Inspection |. Radar 
Interiors 
instrumentation Engine Change 
Modification | Exteriors 
Overhaul Radio 


Maintenance 


Pachero Engineering Corp. 
(Formerly lear Aircraft Engineering Division) 
Sento Monica Airport, Sonte Monica, California 
Builders of the Incomparable Learstors 

















AIRCRAFT HARDWARE 
AN—MS—NAS—ANG6 Digit-Specials 
Bolts - studs - fittings - sorems - taper pins - internal 
wrenching bolts, aluminum, staintess, brass, steel, 
super alloys. World's most diversified inventory 
of airoraft standard hardware, atso, an 1436 
terminal block assemblies. Air Wertd Manutfactur 
ing, Division of Jeb Industries, 6235 Santa Monica 
Bivd.. Les Angetes 38, California Phone HO 4.7383 








RENDER A SERVICE? ? 


The service you render to 
the aviation industry de- 
serves the widest possible 
publicity among the men 
who direct, control and guide 
the industry in all its phases. 


Through this new “Special 
Services” section you can 
easily afford to make and 
keep contact with these men 

your potential customers. 


for information write: 


Classified Advertising Division 


McGraw-Hill Publishing Company 
330 West 42 St., New York 36, N. Y. 





IMMEDIATE DELIVERY 


SIX 


DC-3 Aircraft 


21 seats 1830-92 all mods 
completed. Just released by lead 
ing Canadian airline. Cleanest 


DC-3s available anywhere. 


Reasonably priced. 


Write, wire, phone: 


LUND AVIATION (CANADA) LTD 


Montreal Airport, ?.Q 
CANADA 











Pe LUSIVELY 











Very nice executive 
LOCKHEED LODESTAR 
N300E 
Serial 2312 


Deal Directly 
with Owner 


WRIGHT — 
1820-56 


A/* 3557 hes. 


Engines 74 
and 327 


‘ plete al good tanks Attractive 
and ie are Heautiful 
i NN mn and Horton 


aan : 7. Paces nal va at 
$105,000.00 


immediate delivery 
TRADE-AYER COMPANY 
Linden Airport Linden, N. J 
HUnter 6-7690 














AN HARDWARE & FITTINGS 


Stainiess, Aluminum, Grass, Stect. All sizes—im- 
mediate delivery from world’s largest shelf stock 
Buy direct from manufacturer Lewer p:icee— 
quicker service. Send for tree wall charts showing 
complete line of AN Fittings 


COLLINS ENGINEERING CORPORATION 
9056 Washington Bive Culver City, Califernia 


FOR SALE 
A-26 


Just reticensed and contretse recovered sere time 
engines Executive interior Seerry Aute Pitet 
with Apereach Coupter Will consider trade 

ii f ZIMMERMAN, Continental Of Company 


8915 Randotph Read Heuston 17, Texas 
OLive 4-401 
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SPECIAL MESSAGE TO 
DESIGN AND STRESS ENGINEERS 


na WESTERN UNION = 


its NL= Night Lewer 


aes vet te TELEGRAM Se ey 


sper syinbol, ° 
W. P. MARSHALL, reessoent ps," 
‘The Gling cime shown in the date line on domestic telegrems is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME at point of destination 


0A140 


O SDA223 SDZ2 NL PD=FAX CHULA VISTA CALIF= 
DESIGN AND STRESS ENGINEERS= 



































ROHRYS QUARTER—BILLION BACKLOG INCLUDES 45 0/0 LONG- 
RANGE COMMERCIAL WORKo THIS MEANS UNUSUAL JOB 
SECURITY. OUR POLICY 1S TO PROMOTE FROM WITHINo 

ROHR ENGINEERING SALARIES AND BENEFITS AMONG BEST IN 


INDUSTRYo URGENT OPENINGS FOR EXPERIENCED AIRCRAFT 
DESIGN AND STRESS ENGINEERS IN CURRENT DEPARTMENT 
EXPANSION, SEND RESUMEo WILL RESPOND AT ONCE= 

‘Jo Le HOBEL= 














THE COMPANY WILL APPRECIATE SUGOESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE 


ROHR IS BUILDING MORE AND MORE MAJOR COMPONENTS FOR 
AMERICA’S LEADING COMMERCIAL AND MILITARY PLANES 


Address J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 43 


WORLD'S LARGEST PRODUCER , Se OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 
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source for light and ‘Material from Harvey gives 
“As a purchasing man... 
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Navy’s giant aerial tanker 
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With its Allison T40 Prop-Jet engines and contrarotating 
Aeroproducts turbo-propellers, the R3Y represents a new concept in 
powered flight. Twin power sections in each engine provide a total 

of nearly 24,000 horsepower. One power section in each engine can be 


shut down for maximum fuel economy at cruising speed 


The result: the new Air Navy has the world’s largest water-based 
aircraft. It is capable of refueling eight jets in flight—four at a time in 
less than 5 minutes—or landing 103 combat troops on any 

beach in the world. Another example of how Allison provides the 


exact power for any airframe requirement 
Jet-age experience is a matter of record at Allison—America’s pioneer 


producer of aircraft turbine engines 
ALLISON DIVISION OF GENERAL MOTORS, ind 





Prop-Jets and Turbo-Jets 





